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SaFety ‘‘SmE ELEVATOR,” WORKED BY ROPER AIR ENGINE. 


Air Hoisting Power, 





The almost universal use of elevators in 
warehouses, manufactories and public build- 
ings has given rise to great competition in de- 
signing and building them. While much 
skill has been directed to the carriage itself, 
the economical and reliable working of the 
whole apparatus is mainly dependent upon 
the power which drives it. 

In most cases, the power is steam, requiring 
a boiler, an engine, and a skilled engineer. It 
is true the last is not always employed, but 
economy as well as safety demands that he 
should be. It has been a question whether 
some motive power, cheaper, safer, and as 
efficient as steam could not be employed for 
elevators, especially where but little power is 
required. The illustrations shown on our 





safety elevator, that on the right one driving 
a sidewalk elevator. As the air engine uses 
no water it is positively safe and can be run by 
a man or boy as easily as a common stove. 
It reduces the expense to a minimum, and 
does not increase the rate of insurance. 
Quite a number of these engines have been 
in use for ten years past, fully demonstrating 
their durability and efficiency for running 
shops, elevators, printing presses, etc. 
Although heated air engines in one form or 
another have been constructed for half a 
century, it is but recently that they have 
been adopted to any great extent, or their 
superiority appreciated. Meanwhile inven- 
tion has progressed, and has shown that a 
hot air engine, built on the right principle, 
and properly constructed, is a positive prac- 
tical success. The improved Roper Engine, 


first and second pages represent the success- | shown on the second page, is the result of 
ful application of hot air to the working of | the valuable inventions of S. H. Roper, with 
elevators by the Sherrill Roper Air Engine 

Co., 91 Washington Street, New York. The as ten years of careful study and practical 
cut on the left shows an air engine driving a | experience have suggested. 








/such other improvements and modifications | 
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Roper ENGINE Driving SE-wWALK ELEVATOR. 


It is no longer an experiment, but an es- 
tablished motive power within the range of 
the sizes manufactured. Coal and air are 
the agencies employed in such a way as to 
give the greatest expansion of the latter with 
the least consumption of the former. 

The air at the temperature of the surround- 
ing atmosphere is drawn into the air pump 
and then forced directly into the fire, which 
burns in an air-tight furnace ; combustion 
and expansion ensue, and as a result of the 
expansion of the air and gases, produced by 
combustion, a pressure is obtained in the 
fire box, which is admitted to the cylinder 
and exhausted through valves, as a steam 
pressure would be operated. The furnace is 





lined with heavy fire brick, and as the air is 
brought in contact with the fire, and not hot | 
iron plates, there are no heating surfaces to be 
destroyed by use. 

The mechanical construction is claimed to 
be as good as workmanship can produce, and 


| the material of the best quality. No water 
| being used either to make steam or condense | This is the case in many stores and other 


air, the trouble and expense of keeping pipes 
in order are avoided, and there is no moisture 
about the engine to cause rust when not in 
use. The exhaust air can be conducted away 
in pipes, and used to warm rooms, heat 
japanning ovens, or other industrial uses. 

As the wages of an engineer are of more 
importance than the pay of a porter or a boy, 
it is evidently much cheaper to manage a hot 
air engine than a steam engine and boiler. 
The air engine does not require constant 
attention which makes it still further econ- 
omical. 

The Sherrill Roper Air Engine Co. have 
recently taken out patents of combined im- 
provements in the elevator and engine which 
have been suggested to them by experience. 

The advantages of positive safety from ex- 
plosions, the saving in trouble and expense of 
| having a boiler, and the wages of an engineer 
| would seem to weigh heavily in favor of hot 
air for driving elevators where it is not nec- 

essary to have steam for other purposes. 
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buildings, where the work to do is so small 
that parties can scarcely afford to put in and 
maintain steam power. Even in comparison 
with the employment of horses for hoisting 
purposes, the hot air engine is said to be the 
more economical. The Roper engines are 
attached to elevators of every description. 
The illustration on our second page represents 
one applied to the ordinary old-fashioned 
rope wheel elevator which is used to a great 
extent. There are many instances in this 
city where hot air is successfully employed | 
as a motive power for different objects. | 

In the first engraving herewith shown the | 
elevator represented is called a ‘‘ Side Eleva- | 
tor’’ owing to the position of the guides. | 
When posts in this place interfere with the | 
entrance to the platform at any floor, a 
‘* Corner Elevator” is required, with guides 
in the corner of hatchway, which renders it 
accessible from every side. It is provided 
with safety guide ratchets and pawls. The 
hoisting machine shown may be placed in 
any part of the building where the driving 
shaft can be most conveniently reached, In 
the second engraving (the sidewalk elevator) | 
the attachment is usually made by means of | 
a screw or worm gear, and to the latter by | 
an extended shaft with tight and loose pul- | 
leys. The shifting apparatus can be operated | 
from any floor, and the speed of the engine | 
increased or lowered by means of improved 
connections. 

The size of air engine generally used for | 
hoisting consumes about 80 pounds of coal | 
in ten hours, and is claimed to do the hoist- | 
ing of an ordinary store at a total daily ex- | 
pense of from 40 to 50 cents. 
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Screw Threads and Gauges. 


In the first issue of the AMERICAN MACHIN- 
I8sT we published an article on Screw-threads, 
urging the importance of adopting an uniform 
standard, in order that the work of different 
machine shops may be made to interchange, 
and confusion be avoided. If uniformity 
could be secured, the benefits produced there- 
by would be incalculable. In England many 
years ago the Whitworth standard thread was | 
adopted by mutual agreement of engineers | 
and machinists, and is now in universal use | 
in that country. This thread does not seem 
to have met with favor in the United States. | 
Most of our machinists hold to the sharp V | 
thread, though the variety of pitches and 
proportions of screws used in different shops 
often cause much extra trouble and expense. 
The U. 8. or Franklin Institute thread was 
brought out in 1864. It was adopted by the 
U.S. Government, and subsequently by many 
railroads and large machine shops. A plain 
gauge for screw-cutting tools to this standard 
was designed by William Sellers, and manu- 
factured by the Brown & Sharpe Manufac- 
turing Co. The round form with notches in 
edge, as shown in cut, was afterwards sub- 
stituted by that company, and these have 
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been made for some years past. Recently, 
however, in response to a demand for a 
**screw pitch gauge” to the U. 8. standard 
thread, the Brown & Sharpe Co. designed 
the gauge shown in second cut, which con- 
tains all the pitches—t wenty-five in number— 
which are in the round ‘standard screw- 
thread gauge.” This new tool commends 
itself on account of its simplicity and con- 
venience. It is here represented two-thirds 
the actual size. By its use in every shop 
conformity to the recognized standard of this , 
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| country could be easily maintained without 
| extra trouble or expense, and the screw work 


of each establishment would interchange with 


that of all the others with mathematical ex- | 


actness. In connection with this subject we 
take the liberty of presenting herewith the 
report of a special committee of Franklin In- 
stitute, rendered in 1864, on the question of 
the proper system of screw threads, bolt 
heads, and nuts, in order that the reasons for 
adopting this standard may be better under- 
stood. 
REPORT. 


That in the course of their investigations 


they have become more deeply impressed ' 


with the necessity of some acknowledged 
standard, the varieties of threads in use being 
much greater than they had supposed possi- 


ble; in fact, the difficulty of obtaining the 
exact pitch of a thread not a multiple or sub- 
multiple of the inch measure is sometimes a 
matter of extreme embarrassment. 

Such a state of things must evidently be | 
prejudicial to the best interests of the whole | 
country; a great and unnecessary waste is its | 
certain consequence, for not only must the | 


| various parts of new machinery be adjusted | 


to each other, in place of being interchange- 
able, but no adequate provision can be made | 
for repairs, and a costly variety of screwing | 
apparatus becomes a necessity. It may rea- 
sonably be hoped that should a uniformity | 
of practice result from the efforts and inves- | 
tigations now undertaken, the advantages 
flowing from it will be so manifest, as to in- | 
duce reform in other particulars of scarcely 
less importance. ' . : 
Your committee have held numerous 


meetings for the purpose of considering the | 








New Screw PitTcH GAvGE. 


| various conditions required in any system 
which they could recommend for adoption. 
| Strength, durability, with reference to wear 
| from constant use, and ease of construction, 
| would seem to be the principal requisites in 
/any general system; for although in many 
| cases, as, for instance, when a square thread 
_is used, the strength of the thread and bolt 
|are both sacrificed for the sake of securing 
/some other advantage, yet all such have been 
considered as special cases, not affecting the 
‘general inquiry. With this in view, your 
| committee decided that threads having their 
| sides at an angle to each other must neces- 
{sarily more nearly fulfili the first condition 
| than any other form; but what this angle 
should be must be governed by a variety of 
considerations, for it is clear that if the two 
sides start from the same point at the top, the 
greater the angle contained between them, the 
greater will be the strength of the bolt; on 
the other hand, the greater this angle, sup- 
posing the apex of the thread to be over the 
center of its base, the greater will be the ten- 
dency to burst the nut, and the greater the 
friction between the nut and the bolt, so that 
if carried to excess the bolt would be broken 
| by torsional strain rather than by a strain in 
the direction of its length. If, however, we 
should make one side of the thread perpen- 
dicular to the axis of the bolt, and the other 
at an angie to the first, we should obtain the 
greatest amount of strength, together with 
the least frictional resistance; but we should 
have a thread only suitable for supporting 
strains in one direction, and constant care 
would be requisite to cut the thread in the 
nut in the proper direction to correspond with 
the bolt; we have consequently classed this 
|form as exceptional, and decided that the 
| two sides should be at an agle to each other 
| and form equal angles with the base. 
| _ The general form of the thread having been 
'determined upon the above considerations, 
| the angle which the sides should bear to each 
other has been fixed at 60°, not only because 
this seems to fulfill the conditions of least 
frictional resistance combined with the great- 
est strength, but because it is an angle more 
readily obtained than any other, and it is also 
in more general use. As this form is in com- 
| mon use almost to the exclusion of any other, 
_your committee have carefully weighed its 
_advantages and disadvantages before decid- 
ing to recommend any modification of it. It 
cannot be doubted that the sharp thread 
offers us the simplest form, and that its gen- 
eral adoption would require no special tools 
for its construction, but its liability to acci- 
dent, always great, becomes a serious matter 
upon large bolts, whilst the small amount of 
strength at the sharp top is a strong induce- 
ment to sacrifice some of it for the sake of 
better protection to the remainder; when this 
conclusion is reached, it is at once evident a 
corresponding space may be filled up in the 
bottom of the thread, and thus give an in- 
creased strength to the bolt, which may com- 
pensate for the reduction in strength and 
wearing surface upon the thread. It is also 
clear that such a modification, by avoiding 
the fine points and angles in the tools of con- 
struction, will increase their durability; all 
of which being admitted, the question comes 
up what form shall be given to the top and 
bottom of the thread? for it is evident one 
should be the converse of the other. It being 
admitted that the sharp thread can be made 
interchangeable more readily than any other, 
it is clear that this advantage would not be 
impaired if we should stop cutting out the 
space before we had made the thread full or 
sharp, but to give the same shape at the bot- 
| tom of the thread would require that a simi- 
| lar quantity should be taken off the point of 
the cutting tool, thus necessitating the use of 
| some instrument capable of measuring the 
required amount, but when this is done the 
| thread having a flat top and bottom can be 
| quite as readily formed as if it was sharp. A 
| very slight examination sufficed to satisfy us 
that in point of construction the rounded top 
and bottom presents much greater difficulties 
—in fact, all taps and screws that are chased 
or cut in a lathe required to be finished or 
rounded by a second process. As the radius 
of the curve to form this must vary for every 
thread, it will be impossible to make one 
gauge to answer for all sizes, and very diffi- 
cult, in fact impossible, without special tools, 
to shape it correctly for one. 

Your committee are of opinion that the in- 
troduction of a uniform system would be 
greatly facilitated by the adoption of such a 
form of thread as would enable any intelli- 
gent mechanic to construct it without any 
special tools, or if any are necessary, tha 
they shall be as few and as simple as possible 
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so that although the round top and bottom 
presents some advantages when it is perfectly 
made, as increased strength to the thread and 
the best form to the cutting tools, yet we 
have considered that these are more than 
compensated by ease of construction, the cer- 
tainty of fit, and increased wearing surface 
offered by the flat top and bottom, and there- 
fore recommend its adoption. The amount 
of flat to be taken off should be as small as 
possible, and only sufficient to protect the 
thread; for this purpose one-eighth of the 
pitch would seem to be ample, and this will 
leave three-fourths of the pitch for bearing 
surface. The considerations a the 
pitch are so various that their discussion has 
consumed much time. 

As in every instance the threads now in 
use are stronger than their bolts, it became 
a question whether a finer scale would not 
be an advantage, it is possible that if the use 
of the screw thread was confined to wrought 
iron or brass, such a conclusion might have 
been reached, but as cast iron enters so 
largely into all engineering work, it was be- 
lieved finer threads than those in general use 
might not be found an improvement, particu- 
larly when it was considered that so far as 
the vertical height of thread and strength of 
bolt are concerned, the adoption of a flat 
top and bottom thread was equivalent to 
decreasing the pitch of a sharp thread 25 
per cent., or what is the same thing, increas- 
ing the number of threads per inch 33 per 
cent. If finer threads were adopted they 
would require also greater exactitude than 
at present exists in the machinery of con- 
struction, to avoid the liability of overriding, 
and the wearing surface would be dimin- 
ished ; moreover, we are of opinion that the 
average practice of the mechanical world 
would probably be found better adapted to 
the general want than any proportions 
founded upon theory alone. 

* * * * a * * 


The proportions for bolt-heads and nuts, 
as given in most of our books of reference, 
are believed to be larger than necessary, and 
all are tabulated, necessitating constant ref- 
erence. A simp!e formula would be more 
convenient, and would probably induce a 
uniform practice, but as most of the sizes in 
common use are made by machinery and 
also by hand, it is believed the bolt-head 
and nut for finished work should be made 
somewhat smaller than for rough, to avoid 
the confusion that would ensue if the neces- 
sary allowance for dressing should be made 
upon work intended for finishing. 

In conclusion, therefore, your Committee 
offer the following : 

Resolved, That the Franklin Institute of the 
State of Pennsylvania recommend for gen- 
eral adoption, by American Engineers, the 
following forms and proportions for screw 
threads, bolt-heads, and nuts, viz.: 

That screw threads shall be formed with 
straight sides at an angle to each other of 
60°, having a flat surface at the top and bot- 
tom equal to one-eighth of the pitch. The 
pitches shall be as follows, viz.: 











and Military R.R. Corps, and the Supt. and 
M.M. of RR. Co.’s, requesting them to use 
their influence to promote the adoption of a 
uniform system of screw threads, bolt-heads, 
and nuts, by requiring all builders under any 
new contracts to conform to the proportions 
recommended. 

Resolved, That a copy of these resolutions 
be also sent to all Mechanical and Engineer- 
ing Associations or Institutes, and the prin- 
cipal Machine and Engine Shops in the 
country, with a request that they will use 
their influence in the proposed system. 
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New Pattern Emery Grinder. 





The accompanying illustration represents 
a new pattern of emery grinding machine 
for very heavy work in foundries, arsenals, 
railroad repair shops and machine shops. 
The importance of suitably mounting emery 
wheels to secure both safety and efficiency 


mixed with oil ona piece of leather or 
cloth, and by hand is rubbed against 
the metal, or it is held against it 
whilethe metal is rotated in a lathe. 
But when used with power, the leather 
is usually glued to a strip of wood, and 
then it is coated with glue and spread 
evenly with emery powder of any required 
fineness. This tool is held against work 
that is rotated in a lathe. Another method 
is to glue the leather to the periphery, or 
sides of turned wooden wheels, and in like 
manner be coated with emery. This kind of 
tool is itself rotated by the lathe and the work 
held against it, in reverse process of that last 
described. Both of these plans are for pol- 
ishing simply, they possess very slight, if 
any, abraiding power, and wear out rapidly. 
The system is European, and constitutes the 
chief method for use of emery in Great 
Britain and on the Continent. The art and 





in operation cannot be too strongly urged. 
The weight of this machine is 1,300 pounds, | 
and the height from floor to center of spin- | 
dle thirty inches; the distance between 
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practice of making wheels or tools of solid 
emery by compounding powdered corun- 
dum with plastic ingredient to form a cement, 
which in turn is molded into wheels or other 


f/ 
t 4 


l, 


>, 





New PatTTERN 


| wheels is thirty-seven inches, and length of 
bearings ten inches. The rests can be at- 
tached to either front or back of grinder. 
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The distance between the parallel sides of 
a bolt-head and nut for a rough bolt shall 
be equal to one-and-a-half diameters of the 
bolt, plus one-eighth of an inch. The thick- 
ness of the heads for a rough bolt shall be 
equal to one-half the distance between its 
parallel sides. The thickness of the nut 
shall be equal to the diameter of the bolt. 
The thickness of the head for a finished bolt 
shall be equal to the thickness of the nut. 
The distance between the parallel sides of a 
bolt-head and nut, and the thickness of the 
nut shall be one-sixteenth of an inch less 
for finished work than for rough. 

Resolved, That a copy of these resolutions 
be forwarded to the Quarter Master General, 
Chief of the Bureau of Steam Engineering of 
the Navy, and the Chiefs of Ordnance for the 


It has engine-lathe boxes, emery dust ex- 
| cluding device, brass oil cups and patent oil 
‘feeders. Two wheels, up to thirty-six and 
forty-eight inches diameter, can be run on 
this grinder. Mr. E. A. Goddard, 176 Fulton 
| street, New York, supplies this machine and 
| others of special construction in connection 
/with the Goddard Emery Wheel. This 
| wheel presents special qualities for many 
‘kinds of work. For saw gumming, tool 
| grinding and polishing it has gained great 
favor from parties who have it in use. For 
all kinds of tool work, where bright or 
| smooth surfaces are needed, also for farming 
'implements and detached parts of machines, 
the emery wheel is specially adapted. 
Parties who require emery wheels for special 
work, as when like patterns or pieces of 
work are repeated in numbers, can be furn- 
ished with wheels suited precisely to the 
duty of their work by sending a drawing or 
sketch to Mr. Goddard, from which to con- 
struct a model. 

We have often in these columns called at- 
tention to the advantages of using emery 
wheels in machine shops, as they are not 
generally well understood, even by parties 
who have used them. 

Emery of commerce, a silicate of allumina 
or pulverized corundum, has long been em- 
| ployed to brighten or polish metal surfaces, 


Army and Navy, and Chiefs of the Engineer | particularly for machine work. In use it is 





EMERY GRINDER. 


tools specially shaped to the work for which 
they are required, and then hardened by 
heat, is exclusively an American invention, 
and of recent age. The production of such 
tools for the purpose of cutting or milling 
away the work, as well as serving to polish 
it, by surfaces fitted to suit curved shapes 
as well as flat, cannot be over estimated in 
the adaptation of this useful material. Such 
emery tools are used extensively here with 
certain trades, to cut away and polish irregu- 
lar or curved, as well as plain surfaces. 
They serve as milling tools and polishers, 
and their use constitutes a new art in metal 
dressing, in place of the tedious and expens- 
ive work with the vise and grindstone, with 
incomparably better work at far less cost. 
They enable American manufacturers to 
excel in the make of mechanics’ tools, cut- 
lery, agricultural implements, axes, skates, 
etc., etc., in superior, while cheaper, work- 
manship to imported work. Lathes, or 
rather strong frames or machines, are made 
expressly to receive and operate the emery 
wheels to any required velocity, with facili- 
ties for applying the work operated on and 
suited to the different diameter and thickness 
of the wheels fitted to its use. With all the 
described advantages of this useful improve- 
ment, it is still in use limited to a compara- 
tively narrow adaptability, and is seemingly 
unknown in many places where its use would 
prove a highly valuable auxiliary. 
—-_ 





Specie payments seem a success. 


TrucK WHEEL WITH STAND. 


A Noiseless Truck Wheel. 





The cuts herewith presented show a new 
style of rubber-tired truck-wheel, the invent- 
or and manufacturer of which is George 
P. Clarke, Windsor Locks, Conn. The ob- 
ject has been to produce a non-sounding 
wheel for trucks with a rim that will not flat- 
ten under a heavy load, and at the same time 
to secure a wheel well adapted for mounting 
on an axle, thus fitting it for universal appli- 
cation to warehouse and platform trucks, 
platform scales, and other heavy objects. 





SECTIONAL VIEW. 


One cut shows a sectional view of the wheel 
representing the combination of the rubber 
rim, A. A., and the two compressing disks, 
B. B., united together with screws, thus mak- 
ing a wheel easily taken apart to repair with 
new rubber when the old wears out. When 
the rubbers are worn out the manufacturer 
will replace them with new rubbers and 
screws without charge for the labor. In 
making this truck wheel iron side plates of 
various patterns are clamped tightly upon a 
rubber tire with screws or rivets, the casters 
having, besides, pivot bearings lined with 
Babbit metal to lessen friction. The pecu- 
liarity of the tire, which is in thickness only 
from § to 3 inch, is the inside half, being of 
hard vulcanized rubber, the surface part be- 
ing much more elastic and yielding; and 
against the harder inner rim bears the dove- 
tailed flanges of the plates. At a compres- 
sion of 4 inch the plates are riveted and the 
whole apparatus is ready for use. The sizes 
are 24 to 25 inches in wheels for trucks and 
freight cases. The plates or castings for 
wheels up to 12 inches in diameter, are 
‘‘plain” or ‘‘spidered,” and above that 
‘“spoked.” The casters are swivel or socket, 
and the wheels can be mounted on axles, 
stands, or as casters. The weight of the cas- 
ters and wheels is but a trifle more than the 
common style; they draw 15 per cent. easier. 
They are noiseless, and though costing 25 
and 35 per cent. more, fully warrant the ex- 
penditure, as they possess wonderful strength 
and durability in addition to the other advant- 
ages. Mill-owners and storekeepers especi- 
ally are waking up to the merits of rubber- 
tired truck-wheels, after trouble and expense 
in replacing cut-up floors and an endless 
racket. 

—_—_.<>s+—__—_—_ 


We have received a copy of ‘‘ A Manual 
for Engineers and Steam Users,” by John W. 
Hill, M. E., and published by W. A. Harris, 
Providence, R. I. It is a neatly printed vol- 
ume of 109 pages, giving a number of valu- 
able tables and articles on Steam Engineer- 
ing. Mr. Harris offers to send the work free 
to any who may desire it and will remit him 





10 cents in postage. ‘ 
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Economy and Waste in the High Pressure 
or Non-Condensing Steam Engine. 


BY STEPHEN ROPER, ENGINEER. 

No word in the whole literature of the steam 
engine has been so much hackneyed by the 
manufacturers of steam engines of all 
grades as “economy,” while the word 
“‘waste” is hardly ever used. No matter 
how inferior in design, deficient in propor- 
tion, bungling in arrangement, or uncouth 
in general appearance an engine may be, the 
manufacturer or his agents are sure to claim 
economical results for it, without being 
able to show that it embraces the necessary 
combination of conditions to produce such 
results. The effect of which is to make 
purchasers of steam engines and steam 
users, incredulous on the subject, and when 
the merits and advantages of first-class en- 
gines are pointed out to them they seem rather 
dubious, or not more than half inclined to 
believe them, Then again the expert shows, 
or pretends to show, by a formula, the won- 
derful results that may be produced by a 
certain volume of steam without, as in the 
former case, explaining the conditions nec- 
essary to produce them. 

Now it is well known to all intelligent 
engineers that only about ten per cent. of the 
energy stored up in good fuel is utilized in 
the best description of modern steam en- 
gines, while in inferior types not more than 
from six to seven per cent. of the fuel is 
utilized, and in many instances not over 
five. This may to some seem extraordinary, 
but it is nevertheless true. Now if one of 
the best types of our high pressure steam 
engine would yield a horse power, with a 
water consumption of 20 to 22 lbs., and if 
under favorable circumstances, a modern 
steam boiler will evaporate 7 lbs. of water 
per pound of coal, a horse power would be 
developed with a combustion of three 
pounds of good coal. Notwithstanding 
this, there are thousands of engines in use, 
at the present day, which require a water 
consumption of fifty or even sixty pounds 
to produce ahorse power per hour. Now, if 
the water was evaporated in the latter case 
under the same conditions as in the former, 
the consumption of fuel would be nearly 
three times as great in the one case as in the 
other. It is quite common to hear manufac- 
turers complaining of the small profits that 
they realize from their industries, and that 
it is hardly worth while to carry on busi- 
ness, yet many of these same manufacturers 
are using steam engines that require three 
times as much coal to develop this samie 
amount of power as another engine would. 

The great Lancashire, England, strike 
which occurred last year, and resulted ina 
loss to both employers and employees, of 
several millions of pounds sterling, was 
brought about by an attempt on the part of 
the manufacturers to reduce the wages of 
the operatives one cent on every ten yards of 
cloth. They defended their action on the 
ground that ten per cent. was all the profit 
they realized on their manufactured goods, 
and stated that unless their operatives would 
submit to the reduction, they would have to 
discontinue their business. Nevertheless, 
it had been well known for years, from re- 
ports made to the Lancashire Institute, and 
the officers of the Midland Steam Users As- 
sociation, that there were hundreds of steam 
engines in that county supplying power to 
factories that were consuming from eight to 
nine, and in some cases ten and one-half 
pounds of coal per horse power per hour, 
and yet the manufacturers could not dis- 
cover any leak. 

A steam engine, to be capable of producing 
economical results, must be well designed, 
well proportioned, correctly constructed, and 
of good materials; besides it must possess 
the most improved arrangements for the ad- 
mission and escape of the steam to and from 
the cylinder, in order that the full boiler 
pressure may be realized from the com- 
mencement of the stroke to the point of cut- 
off; that the latter may be as quick, sharp, 
and decisive as possible; that the necessary 
quantity of steam to overcome the resistance 
shall be admitted at each stroke of the piston, 








and no more; that the steam shall be pro- 
tected from waste in transit, and while doing 
its work in the cylinder; that as much of the 
waste-heat as possible be imparted to the 
feed-water, and that the clearance be reduced 
to a minimum, by placing the valve-seats as 
close to the walls of the cylinder as is com- 
patible with strength, in order that there 
may be no long ports to fill with steam at 
each stroke of the piston, and discharged 
with the,exhaust without having performed 
any work. This latter condition is one of 
the secrets of economy in engines of the 
Corliss, Wright, and Buckeye types. The 
amount of water consumed by an engine, is 
the only intelligible criterion of the econom- 
ical results which it is capable of producing, 
as the amount of fuel consumed will depend 
upon the kind of boiler used, its condition 
as to dirt, scale, etc. ; the manner in which it 
is set and fired; the quality of fuel used, 
draft, and numerous other conditions; while 
the amount of water used, will depend 
entirely on the engine, provided that it is 
furnished with dry steam. 

Experiment has established the fact that if 
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accomplish at moderate speed, induces waste, 
as it necessarily increases first cost and cost 
of maintenance. 

Many of the steam engines in use at the 
present day are probably as perfect as they 
will ever be, for, although there have been 


introduced that were claimed to possess pe- | 
culiar advantages over those previously in| 

° . | 
use, the old automatic cut-off engines, such 





Corliss, produced twenty years ago, as econ- 
omical results as any of the same class of en- 
gines are capable of doing at the present day. 
In fact there has been no great improvement | 
made, in point of economy, in either station- | 
ary marine, or locomotive engines during | 
that period. Thirty years ago, passenger | 
locomotives frequently attained a speed of | 
from thirty to thirty-five miles an hour, with | 
a consumption of fuel not exceeding that | 
required by locomotives at the present time; | 


| 





| been running between New York and foreign 
| ports, are more economical in the use of fuel 


IMPROVED BENT RIFFLERS—HANDLED. 

















bustion of one-pound of pure coal, could be 
applied without loss to the heating of one 
pound of water, it would be sufficient to 
raise the temperature of it to 14000° Fah., 
or it would raise the temperature of 14000 
pounds of water one degree. The mechan- 
ical equivalent of one pound of pure carbon, 
burned with a free supply of oxygen, would 
be equal to 14,000 x 10. 808. 000 foot 
pounds, which would be equal to 327. 5 horse 
power exerted during one minute, or nearly 
5. 5 horse power in one hour. One-fifth of a 
pound of coal would, therefore, develop one 
horse power per hour, if the engine was per- 
fect; but there is no reason to believe that 
such perfection will ever be realized, as there 
are impassable barriers to be encountered be- 
fore it is reached. Enormously high tem- 
peratures, with correspondingly high press- 
ures and superheating that were once 


led 
772 = 


of the modern steam engine, have signally 
failed, and experience has shown that the 





| erate pressures, and piston speeds, as nothing 
| can be gained by running the life out of any 
/machine; besides, any attempt to force any 


claimed would add so much to the economy | 


most economical results are attained by mod- | 
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the quantity of heat developed in the com-|than the best types of modern compound , 


engines. 
——— cape 


The Journeyman Mechanic, 


In the first number of the New York Her- 
ald published, the elder Bennett wrote as fol- 
lows of the journeyman mechanic: 

What does the journeyman mechanic 
stand most in need of ? Plenty of work and 
good wages. If he be a young man he wants 
the wherewithal to pay a reasonable board, 
get himself a good suit for Sunday in ad- 
dition to his working clothes, besides a little 
odd change to aid him in setting up in the 
world. He wants, also, as he gets on the 
verge of 25, to get some nice, tidy, clean, 
comely, industrious young woman for a wife, 
who will meet him at the door of 
room every evening with a smiling welcome 
as he comesfrom work. He wants, also, the 
means to bring up a small family of children 
—say two boys and two girls (no objection, 
however, if all boys). He ought to be able 
out of his wages to educate them, so that the 
boys may beable to read the Bible and ‘‘ Rob- 
|inson Crusoe,” and comprehend vulgar frac- 
‘tions ; the girls to understand needlework, 


his neat 





class fof machines to do more than they can’ plain cooking, reading and writing, but no 
| 





a great many new designs and arrangements | prudently add 


as the Woodruff and Beach, Wright and | 
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| waltzing. By this time the journeyman will 
' begin to do a little work on his own account 
|—to be an employer or boss himself ; but he 
| must never forget, in his highest prosperity, 
| that he was once at the bottom of the hill. 
| He is now making a little money, and may 
another boy and another girl 
to his family; or if God wills it, they may be 
a pair of boys; however, if they are both 
‘girls, we would not consider it by any means 
| to be sneezed at, because his neighbors may 
‘have a couple of tearing rascals of boys to 
keep the balance in the sexes 
boss may now indulge in the summe 
noons—a cigar or a nap—a trip to Hoboken 
or Staten Island—but if he is ambitious of 
being a Girard or an Astor, let him stick to 


his work. 


good. Our 
r after- 


Improved Bent Rifflers. 
The engravings on this page represent a 


‘of construction, brought out by the Nicholson 
| File Co., Providence, R. I. Rifflers are 
forms of files used principally by carv- 
ers in wood, metals, marble and stone, 
also in shaping and finishing irregular 
places of pattern work. The custom 
has been Jo prepare them on each end 
of a piece of steel, leaving the middle 
portion fashioned into a handle, In 
using the old style one end was much 
in the way, which difficulty is obvi- 
ated as well as affording a better con- 
trol of the riffler by providing suitable 
handles, as shown in the cuts. They 
are furnished in sets as here repre- 
sented, and will be found very con- 
venient and serviceable in the classes 
of work above referred to. 


—__+ae———- 
The East River Bridge a Failure. 


Ewery Saturday says: Notwith- 
standing an expenditure of nearly 
$13,500,000, the great East River 
Bridge between Brooklyn and New 
York will undoubtedly be abandoned. 
Mr. William H. Webb, an engineer, 
states that the bridge is wholly in- 
sapacitated to facilitate either passen- 
gers or business traffic ; that it is in- 
secure and cannot withstand the 
violent storms it will be subjected to ; 
that it will not bear the enormous 
weights that may be expected ; and 
that the cost anddelay intaking down 
and replacing the top masts of vessels 
necessary to all that pass under the 
bridge, cannot be tolerated. It is 
rather late in the day to find this out, 
but Mr. Webb says that it is only an 
experimental bridge. Itis the highest 
and longest bridge in the world, and 
probably the only one entirely unsup- 
ported by any form of stays. The 
history of suspension bridges in this 
‘country and in Europe shows their most 
dangerous exposure to be that to storms, 
|producing oscillations and ruptures. In 
i'view of these objections Mr. Webb insists 
that it would be foolish, if not wicked, to 
spend more money on a “‘ bridge that is not 
called for, cannot be made to answer the 
purposes for which it was professedly built, 
very seriously damages a large part of the 
commerce of this harbor, taxes the financial 
ability of these two cities to their utmost, 
and cannot fail either to be taken down by 
the mandate of the courts or demolished by 
the winds.” 

——_-4ap>e—___—_ 

On New Year’s day a terrible explosion of 
three new boilers (in use only eight weeks) 
occurred in Terre Haute, Ind., killing two 
men and wounding several others. From 
the Terre Haute Gazette we learn that the best 
C. H. No. 1 iron was used in their construction 
by Cliff & Son, the builders. An expert testi- 
fied that he examined the flues especially; 
that they were broken into a number of 
pieces, each section remaining as perfect as 
when made, giving no evidence of having 
been burned oroverheated. ‘‘ Usually when 
an explosion occurs for want of water the 
flues collapse more or less, and are found to 


be out of their perfect shape.” Query: 
| What was the matter with those flues? 
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Calculated vs. Actual Engine Duty. 





Editors American Machinist : 

It has become quite a feature with some 
engine builders to exhibit indicator diagrams 
of approved form as coming from their en- 
gines, then to calculate from them the 
amount of water used per H. P., then as- 
sume that the boiler used in connection with 


the engine will evaporate a large amount of 


water for each pound of coal burned on the 
grate. In this way, they figure out a duty 
which is a little better than any other engine 
builder has been able to obtain. 


This method of computing the duty of an | 


engine we have found to be quite unreliable 
because of so many conditions having to be 


assumed; that it has a tendency to deceive | 


purchasers, causing dissatisfaction, is beyond 
question. 

Take, as an example, the above diagram, (to 
which I shall again refer in a future article) 
which was taken from an engine that is well 
and favorably known among mill-owners. 
The actual diagram shows a remarkably close 
approach to the theoretical diagram, as laid 
out, and when the duty of the engine is cal- 
culated from the water shown in the diagram, 
it apparently shows a duty of one indicated 
H. P. for each 2.3 lbs. coal burned, but when 
calculated in the usual way, 7%. ¢., by weigh- 
ing the coal and measuring the power, it was 
found that 4.1 lbs. coal was burned for each 
indicated H. P., quite a difference between 
theoretical and practical results, truly. 

Ina case of this kind, the owner of the 
engine was impressed with the idea that his 
engineer was not faithful to his trust as he 
burned too much coal. No explanation 
seemed to satisfy him, finally ‘‘ hot words” 
passed between employer and employee. Em- 
ployer was bound to have the best of it, so he 
discharged his really conscientious engineer 
and then employed one of those starters and 
stoppers that our friend, Mr. Roper, is telling 
us about. 

Starter and Stopper, being a man of infi- 
nite resources and very thick skin, manages 
to hold the position, while the really intelli- 
gent and sensitive engineer is tramping 
around the streets unable to get employment, 
and thus a misunderstanding is like a two- 
edged sword, cutting both ways. 

Again, take the case of ‘‘ The Pawtucket 
Corliss Pumping Engine,” a description and 
illustration of which has been so cleverly 
presented in the American MAcHINisT late- 
ly, a careful computation of the indi- 
cator diagrams account for but 10.33 Ibs. 
water, per indicated H. P. With an or- 
dinary evaporation of 9.5 lbs. water, from 
temperature of hot well, per pound of 
coal, we should have an indicated H. P. for 
each 1.08 lbs. coal burned, but a simple cal- 
culation of the two weeks’ ‘“‘ every-day run- 
ning test” shows that 1.74 Ibs. coal was used 
for each indicated H. P. 

This is a remarkably high duty and the 
closest approach of the actual to the theoret- 
ical that we know of, and we refer to it 
simply to show that the condition under 
which an engine is worked really determines, 
in a great measure, the duty, and that the 
form of diagram is not the only thing to 
be taken into consideration. 

Probably, to the superficial observer, the 
diagrams taken from the steam cylinders of 
the Corliss Pumping Engine, at the ‘‘ Hope 
Station,” Providence, R. I., would be pro- 
nounced about as near perfection as can be 
obtained, and yet the duty is less than twenty 
per cent. of the Pawtucket Engine by the 
same builder. 

We would not be understood as objecting 
to the use of the indicator for any legitimate 
results, but when it is used in the way re- 
ferred to, it is about as reliable and should 
be classed with the statement made a few 
years since by the makers and venders of a 
certain ‘‘ Patented Steam Boiler,” who claim- 
ed that their boiler would evaporate 19 Ibs. 
water per pound of coal, and if anyone did 
not believe it, he could test it for himself 
by weighing the coal before it goes into the 
furnace, and the water vefore it passes into 
(or through) the boiler. 

W. H. Ope, 

Yonkers, N. Y., Dec. 28, 1878. 
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Cutting Attachment for 
Lathes. 


Hopkins’ Gear 


The object of the lathe attachment here 
shown is to cut all kinds of gears. It is rep- 
resented on a 15 in. swing lathe, but can be 
used more handy on an 18 or 20 in. swing 
lathe, or on a slabber. 

The work is operated upon by a cutter 
turning upon the centers of the lathe, and is 
held and governed by the means represented 
in the illustrations, and discribed below. 

A is the arbor box, in which freely turns a 
hollow spindle, B. Through the latter passes 
a tapered arbor, C, on the upper and larger 
extremity of which the gear wheel to be cut 
is secured. Fastened to the hollow spindle 
by means of a set screw, and hence rotating 
with it, is the index pulley, D. Attached to 
the arbor box is an arm in which is a slot, in 
which travels an index point, E, connected 
with a suitable spring, which holds its ex- 








tremity in any of the orifices on the pulley, | 


D, to which it may be adjusted. 


Rows of 


different numbers of these apertures around | 
the pulley, D, provide various graduations; | 


and the pointer, E, traveling freely along its 
slot, may be readily placed over any desired 
row. When one groove or space is cut in the 


work, the pointer is lifted from the orifice, | 
and the pulley turned, carrying with it the | 


arbor spindle and its attachments until the 
next hole is met and entered by the index 
point. The number of holes in each row is 
marked upon the face of the side clasp, F, 
directly over each series of apertures. 


| 
| 


| 








clasp slides entirely around the circumference 


of the pulley, and can be used to mark the | 


number of holes passed under the index point, 
serving the purpose of the spacing fork on 
common gear-cutting machines. 

The device may be attached to the lathe 


tool carriage, as represented, or bolted on top of | 
the tool post block, when the pivot shaft box | 
slides down below the angle iron frame. By | 


means of the device, shown in cut 2, the 
pivot shaft may be rotated, so setting the 


attachment at any angle for cutting any | 
The long | 


variety of straight or bevel gear. 
set screw, G, serves to adjust the elevation 


of the device, and the remaining adjustments | 
are obtained upon the ordinary lathe carriage | 
in a manner readily understood. The hollow | 


spindle upon which the index pulley is fast- 
ened can be removed, and a solid one sub- 
stituted, on one end of which a small chuck 
is fixed. The latter may be used fora variety 
of purposes with convenience and advantage. 

Any graduation under 100, and all even 
numbers up to 130can be cut. A small level 
on top of the index pulley indicates the pro- 
per adjustment for straight spur gears. The 
construction of the device is of the most 
careful description, well calculated to insure 
durability and efficiency. 


It will be noticed that when using this | 


apparatus the action of the cutter upon the 
work can be conveniently and carefully ob- 


| served as it progresses, without stopping. 


It is recommended that those who order 


As the index pulley is not permanent- 
ly fastened upon the hollow arbor 
spindle, the pulley can be detached and 
used for a variety of purposes that re- 
quire an index. In the engraving, the 
pulley that it would appear, distinctly 
makes a more cheaper appearance in 
the engraving that it does itself. 

The sale of this tool is controlled 
by Jackson and Tyler, 27 German 8t., 
Baltimore. 


me 


On the Faulty Construction of Loco- 
motive Boilers, Management, Ete. 





BY L. F. LYNE, M. E. 


We often read articles on the con- 
struction of steam boilers, but almost 
invariably these articles are confined to the 
punching, riveting, calking, etc. Now we 
purpose offering a few ideas and suggestions 
in relation to the other parts of the boiler 
equally as important as the ones previously 
mentioned. The London Engineer not long 
since contained a paragraph that read in this 
wise: 

‘* Well written books from the pens of 
competent practical men are as scarce and 
nearly as valuable as gold. The great need 
of the working men, and we may safely say 
the educated class of people, is—more prac- 
tical articles, clothed in language so plain 
that they may be understood and applied. 
And we believe that this would interest prac- 
tical men, and cause them to cultivate a taste 
for reading and education, thus saving many 
of them from the Drunkard’s Hell to which 
they are hastening.” 

We will first consider the manner in which 


|the dome is attached to the shell of the 


boiler, which is usually done by locating it, 


| 


| 


and cutting out the hole by punching a row 
of holes close together, completely around 
the piece to be taken out. The bottom edge 
of the dome is to be flanged to fit the top of the 
boiler. Now, unless the iron is of the best 
quality, and the workman well skilled, there 
is great danger of the flange cracking, and, 
in time, the chemical action of the steam and 
water will cause a serious leak on the sides 
where the flange fits upon the shell of the 
boiler. We remember seeing several cases 
where this took place, and particularly one, 
where there was a crack of nearly six inches 
in length; the only remedy then being to put 
on a patch over it, thus impairing the 
strength and looks of the boiler. 

The different views of boiler builders on 
this subject would fill quite a book; but we 
herewith submit what we consider the most 
reliable way to attach a dome to the shell of 
a boiler. 





| should order an extra hollow arbor spindle | caused by these sharp edges. 
The | for small arbors to hold small work. 


By referring to Fig. 1, the reader will 
| readily understand the principle, and it will 
| be observed that the sheet forming the shell 
|of the boiler is also flanged as well as the 
| dome, thereby adding greatly to the strength. 
| We remember one man who was so much 
absorbed in this plan that he claimed to 
| restore the shell of the boiler to its former 
| strength, by applying the dome in the manner 
| shown in the cut. We believe this to be an 
exaggeration; but, however, we get a good 
strong job, and a durable one. It is the 
practice in some parts of Europe to put a 
| stout wrought iron ring round the hole under 
the base of the dome. 


Now, while we admit that there are other 
means of fastening a dome to the shell of a 
| boiler, and some of them good, no doubt, 
‘we will say that we never saw the least 
trouble from a boiler with the dome attached 
as represented in Fig. 1; therefore we con- 
sider it the best. Another important con- 
sideration is, that by flanging the shell of the 
boiler, the hole through it is left as large as 
the inside diameter of the dome, and no rag- 
'ged edges left by punching out the piece as 
represented by Fig. 2. The question will no 
| doubt be asked by the inquisitive, What hurt 
does the ragged edges do? Well, we will 
' answer that for the benefit of the uninformed ; 

but every man who has had any work to do 
‘inside of a boiler of this style, knows to his 
sorrow, and from the torn clothes and bruises 
It is a very 
| easy matter for the theoretical draughtsman 
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to sit in his office and design a boiler, and 

when placed in glowing colors on the paper 
it appears very nice; but during all his work 
he does not consider whether his designs 
will work in practice. When all the work is | leak around the bolts or stripping entirely. 
new, there is very little difficulty in putting | Such a bolt is represented in Fig. 4, where 
the different parts together; but a very essen- | the bolt is simply riveted on the under side 
tial point is, that the parts should be made | of the crown-sheet (there were no threads on 
easy of access, and so designed that they | these bolts), and frequently in riveting, the 


bar has two braces to the shell of the boiler, | 
generally bolted to crow-feet. The most | 
trouble that we have experienced in connec- 
tion with the crown-bars has been from the 








may be taken apart with as little cost as pos- ‘heads become fractured, consequently when 
sible. There is an old Railroad principle of | the strain comes upon them they snap off, | 
economy expressed very truly in this senti- | thereby causing great trouble. Another plan | 
ment, that they ‘‘in their efforts literally fall | used by some builders is represented by Fig. 

over a locomotive to pick up a spike.” 5, where the hole in the crown-sheet is tap- | 

We remember secing two men work two | ped and the bolt is screwed down from the 
or three days in getting out the steam-pipes, 
and finally broke off the flange, and spoilt 
the section so that it had to be replaced by a 
new one. If the designs had been properly 
made there would have been no trouble, and 
the work done in half a day or less, 

So much for the application of the dome. 
We will now consider the manner of apply- 
ing braces to the dome by a reference to Fig. 
3, where A represents a brace properly ap- 
plied, and B represents a fault very common 
where too many privileges are allowed to the 
workmen. 

We have had occasion several times in 
our experience to replace nearly all braces 
in the dome in consequence of this careless- 
ness. 

Any good mechanic knows that these | 
braces are attached to the crown-bar, C, and | 
the dome to strengthen those parts, and there- | 
fore it is absolutely necessary that the braces | 
be put in so as to take the strain at once. 

If the reader will look at the cut he will | 
see that the brace A, is little or no support to | 
the boiler in its present condition. | 

When the strain is brought to bear upon | 
the brace, it will straighten out the clip which | 
is riveted fast to the dome, until the center | 
line of the brace corresponds with the dotted 
line, that being the direct line of strain. 
Braces put up in this way are very deceptive, 
and require close inspection to discover these 
faults. For when struck with a hammer, 
they will appear to be tight, and the only way | 
of detecting them is by the eye. 

It is acommon practice among builders of 
locomotive boilers to make these braces all in 
one piece, that is, instead of the clip D, they 
simply weld a piece of flat iron to the end of 
the brace, drill it and rivet it fast to the dome. 

Braces put up in this manner cannot be 
taken down without cutting out two rivets; 























owing to the fact that the bolt is elongated 
by expansion. 

We have not time to describe the many 
ways of fastening crown-bars, as a matter of 
course some of them are good and some 
worthless. But we will describe a plan which | 
we have thoroughly tested for a number of 
years, and is now in use, believing it to be 
the cheapest, and we will also say the best | 
way of applying crown-bar bolts. | 

By an inspection of Fig. 6, the reader will 
observe that we have a plan differing from | 
those previously described. We have a die | 
to fit the bolt-machine or swage-block, with 
a hole through it to admit { in. round iron, 


Lid 
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and then, again, in putting up; if they are 
not exactly of the right length they will be 
very troublesome. 

The advantage of the style of brace shown 











by A in the cut, at once commends itself to 
the observer. It is not only better for ad- 
justing them, but they may be removed alto- 
gether and repaired, or, as is often necessary, 
several may be removed in order to work 
about them. 

Another very bad practice is in marking 
these braces with a cold chisel, for by this 
process the skin of the iron is broken, and 
we have seen one case where the iron was 
corroded away until the brace was only about 
one quarter inch in diameter. This action 
was started by a mark made with a cold 
chisel. The workman, in putting up these 
braces, should be particularly careful in fit- 
ing the clips so as to be supported in the 
direct line of strain (indicated by the dotted 
iine), so that there may be no straightening 
process before the brace is any support to the 
boiler. This explanation will be made plain | top, with a nut placed upon the end that pro- 
by referring to the cut. | jects through the crown-sheet. It is a very 

Now a few words in reference to the appli-| easy matter to put these bolts in when the 
cation of crown-bars, which are the braces | boiler is building, but when the boiler has 
that support the crown-sheet on top of the | been running awhile, and it becomes neces- 
fire-box, as represented by Cin Fig. 3. These | sary to replace any of these bolts, it is quite 
bars are usually formed of two bars of flat | a difficult operation. It is a difficult task to 
iron in. by 4 inches, welded at the ends, or | operate a wrench inside of the boiler, and 
fastened together by rivets. They are placed | we have, time and again, heard men (as the 
across } in. above the sheet, each end having | boys say) swear a page or two by note, and 
a lip turned down and resting upon the top| pronounce all sorts of imprecations upon the 
edge of the side sheets. The bars are placed | designer while replacing some of these bolts. 
about 5 inches apart, from center to center | The nuts upon the end are very good if 
of the bolts by which they are fastened to | proper care was observed in screwing them 
the crown-sheet. These bolts are usually | up, but in our experience we have found that 
made with a T head which hooks over the | the nuts may be screwed up tight when cold, 
top of the crown-bars, and is riveted on the | and yet when steam is raised upon the boiler 
underside of the crown-sheet. Each crown | these nuts will be found to move quite easily, 



































The top of this die is bored, tapering to the 
depth of 1 inch, and reamed with a taper 





reamer (shown by Fig. 7), with the collar A 


This collar is faced off and properly gauged 
at the time it is made, and there are four 
grooves filed across the face to clear away 
the chips which would otherwise lodge under 
it while running. 

It will readily be seen that by this process 
we get the holes of a uniform size. If the 
reader will look at Fig. 6, we will describe 
the application. It will be observed that 
there is a collar of %in. thick between the 
bars and the sheet, while a piece of flat iron 
with the ends turned down so as to form a 
lip is placed across the top. 

When the bolt is put in place, and the nut 
tightened, a few smart blows with a heavy 
hammer will bring it up to the head. We 
remark here that the ends of the bolts inside 
of the boiler should never be allowed to pro- 
ject through the nuts, as the threads will be- 
come corroded, and when the attempt is 
made to unscrew them they will invariably 
be broken. 

The same rule holds good for all bolts in- 
side of the boiler and smoke-arch. This 
method of applying crown-bar bolts posses- 
ses several important advantages, as follows: 
By using the rough iron bolt, the skin of the 
iron not being broken, they possess superior 
strength, and using the taper, the strain is 
taken off the head. They are easily removed, 
and we never knew one to break; therefore 
for cheapness and durability, we think this 
plan cannot be excelled. We would add a 
few remarks in regard to the management of 
boilers. 

Whenever there is a boiler explosion, there 
is no end to the people expressing their sur- 
prise at the catastrophe, but it is equally 
surprising to us that there are not more ex- 
plosions from the careless manner in which 
steam-boilers are handled. We were shown 
a boiler a few days since, and were informed 
that it had run between three and four years 
without being washed out, and that there 
was a cart load of dirt taken fromit. No 
doubt that there were any amount of com- 
plaints about that engine consuming so much 
coal with so little effect. 

We advocate the plan of leaving out the 
three lowest rows of tubes, considering them 
of no use, as they are nearly always stopped 
up, and in their stead place a good sized 
hand hole in the front end, whereby a scraper 
can be inserted and the dirt loosened; then, 
with a hose wash it out. If neglected, the 
space left by the removai of the tubes leaves 
so much more space to fill up with mud be- 
fore it will interfere with the heating surface. 

A common practice among engineers is to 
pull down the lever of the safety-valve, or 
screw down the pop-valve, if it is a possible 
thing, until the gauge shows 130 Ibs. per 
square inch, the limit of pressure allowed to 
be carried on the majority of roads. We 
remember a case where a certain engineer 
made a brag of how much work he could do 
with 80 lbs. of steam, and finally the gauge 
on his engine was taken off and tested, and 
it was found that he had been carrying 140 
Ibs. per square inch. It is our opinion that 
a steel spring such as are used in steam 
gauges and on safety-valves cannot be trusted, 
and in view of this fact, no gauge should be 
allowed to run over three months without 
testing. It is a small operation and pays well 
in the end. 

In firing up a boiler when cold, the fire 
should be started very slow, and allow the 
iron sufficient time to heat uniformly. Many 
a boiler has been ruined through allowing 
some ignorant person to fire up under it. 

If the fire is forced, the fire-box and tubes 
will become so hot that they will blister the 


removed, making the hole 14 in. diameter at | hand before there is any perceptible heat in 
the top, thereby giving a taper of } in. to 1 'the outside shell. There are many other 
in. of length. The bolts must be heated as’ points that we would like to speak of, but, 
nearly as possible to the same degree, then | hoping that the suggestions herein set forth 
placed in the die and the round head of 14 in. may be serviceable to those who are in search 


diameter formed. The threads are to be cut ! of practical knowledge, we leave the subject 
in a bolt-cutter, which is all that is required until some future time. 

to finish them. To prepare the crown-sheet | 
for their insertion, we place the collar A, 
Fig. 7 upon the reamer, and ream one of the | 


The use of steel castings instead of wrought 





holes previously punched with a % in. punch, | 
and allow the bolt to go up to within # in. 
of the head. The object of the collar A is 
to act as a gauge, running the reamer down 
until the face of this collar touches the sheet. | 


iron for steam engine shafts, cranks, piston 
rods, &c., is an American idea and one which 
is coming into favor very rapidly, steel cast- 
ings are now made entirely free from 
porosity. 
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BY WM. LEE CHURCH, C. E. 

I should like to make it appear in this, and 
some letters to follow, that Steam Engineer- 
ing is at least three parts common sense, 
and I want to put some of the mysteries of 
the Indicator into such work-a-day language 
that every engine runner and every engine 
owner shall see what a practical and valu- 
able and, withal, simple thing is this indica- 
tor diagram. Ido not aspire to instruct my 
fellow experts in these articles, and yet to 
them I may hope to present some points in 
anew light. And it would afford me much 
gratification—as I am sure it would you, 
Messrs. Editors—-to wake up a little discus- 
sion on this important subject. It is my 
honest belief that thousands of dollars would 
annually be saved to manufacturers, if they 
would keep an indicator standing on their 
cylinder, with instructions to their engineer 
to take a set of cards at least twice every 
day. If they have a good level-headed en- 
gineer, $50 would give him a course of in- 
struction with some first-class expert that 
would make him able to carry out the calcu- 
lations in full. Or, if he should be hardly 
posted enough to work up the diagrams, he 
could, at least, take them correctly, and for- 
ward them with data to some expert in the 
confidence of the manufacturer, who, for an 
inconsiderable annual fee, would undertake 
the supervision of the motive power and 
machinery in this way. The amount of 
knowledge which would be thus gained by 
the manufacturer, of the conditions and re- 
quirements of the various branches of his 
business—the detection of the source of the 
little annoyances and often unsuspected loss- 
es, the reduction of the fuel and water ac- 
count—in short, the actual tangible money 
returns from the correction of all these mat- 
ters would be a second profit on the produc- 
tion of ninety-five out of every hundred of 
the mills and factories in this country. For 
the criticism of the indicator is by no means 
confined to the coal pile, but it takes note of 
what is going on in every room in the build- 
ing where a belt runs, from the coal-bunk- 
ers to the loft, and is quick to see and 
speak of every short-coming. In fact, 7t 
pays, and if I were story telling, I could 
give many interesting examples from my own 
practice. 

The importance of it is already appreciated, 
for many of our largest corporations follow 
it systematically, and on nearly every line 
of sea-going steamers, sailing from this port, 
a set of cards is taken every watch; worked 
up, and submitted to the chief engineer of 
the line, and filed away in the company’s 
office. The time is now past when the en- 
gine is considered a mere machine to turn a 
wheel—anyhow, so that it turns—or when 
the indicator is regarded as a theoretical sort 
of a professor’s toy. 

With which confession of the faith, we 
will proceed to business. 

Almost everybody understands the con- 
struction of the indicator, and the elementary 
significance of the diagram, and those that 
do not can easily read up from the many 
treatises in print. I shall, therefore, allude 
only very briefly to the dimensions of the 
diagram or ‘‘card,” to make sure that we 
start right. 

In Fig. 1, the distance O N represents the 
stroke of the engine. All distances at right 
angles to O N represent steam pressures in the 
cylinder according to a given scale. Thus 
with a ‘‘40 scale” every inch vertically is 
40 lbs., inch is 10 lbs., etc. The distance 
O M represents, therefore, the pressure in the 
boiler, and MP is the “ boiler line,” O N be- 
ing the ‘‘atmospheric line,” and XY the 
“vacuum line.” Now, then, in the dotted 
card, which is from a throttling engine, at 
the beginning of the stroke with the valve 
opening, the pressure O o is the heaviest, be- 
ing 49 Ibs. ; at quarter-stroke, O A, the pres- 
sure has fallen to A a—87 Ibs. ; at half-stroke, 
OB, the pressure is Bb=31 Ibs; at K the 
sudden fall of pressure shows that the slide- 
valve closed at about that point, say % stroke; 
at 2 stroke, OC it is C c—21 Ibs.; and at the 
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end of the stroke N, when the exhaust-valve 
opens, the pressure is N n—13 Ibs. In like 
manner, the back pressure at the same points, 
on the return stroke, are respectively 24, 2, 
and 14 Ibs. All, then, that the indicator 
shows intrinsically is the pressure of steam 
in the cylinder at any and every point of the 
stroke. Inevitable natural laws tell us what 
that pressure showld be under the existing 
conditions, and the amount by which the 
actual pressure differs from the lawful or 
theoretical,(and that word, ‘‘ theory,” which a 
certain kind of ‘‘ practical” men are so wont 
to sneer at, generally means ‘‘/law ” after all, 
which is a pretty strong word), is a fault of 
some kind and an actual money loss There 
is always a cause for it, and generally a 
remedy, and now we are beginning to see the 
good of the indicator. Having made a bald 
statement of pressures, the duty of the indi- 
cator ceases, and the many valuable deduc- 
tions from its record devolve upon the ex- 
pert. Many of these deductions are obvious 
and inevitable, and many are not so absolute, 
but yield only with certainty to the experi- 
enced judgment and calculation of the thor- 
ough engineer. I may hope to make plain 
some of these nicer and most vital points in 
the course of these articles. 

For the want of this true critical discrimin- 
ation, how often has this little tragico-comedy 
been acted. Mr. Smith is the general man- 
ager, and has just paid a roaring big coal bill. 
Now it was only last month that he bought 
a bran-new indicator and turned it over to 
John, the engineer, in the expectation, I sup- 
pose, that from date his coal heap would be- 
gin to pan out like the Widow Cruse’s oil- 
jug. It not appearing, however, it is time 
this thing was looked into, and straightway 
John gets an interview, and is requested to 
take some cards then and there ‘‘ to see what 
is going on down here.” | 

Mr. Smith watches the operation critically, 
and picks up the first diagram that comes 
off; looks at it knowingly; sees a good, sharp 
cut-off corner; a handsome-looking, smoothly 
drawn curve; perhaps no back pressure at 
all; nice, sharp heel; and all that. ‘‘ Look 
here, John ! Now that card is as pretty asa 
picture; can’t beat it; don’t tell me! You're 
getting careless! Why, here we are burn- 
ing a third more coal than when that machine 
was new, and not doing as much work! Now, 
then, young man, we can’t stand this sort of 
thing, and you want to turn over a new leaf, 
or vi 








John knows the boilers are clean and that he 
is taking more pains than ever, and yet they 
do steam harder, and as he can’t better mat- 
ters and can’t defend himself, before long— 
capable and honest fellow as ever was—he 
gets incontinently ‘‘bounced;” and because 
they must have steam, $800 is spent for an 
additional boiler. ‘‘A little knowledge is a 
dangerous thing ”—to all parties. 

I know an engineer in Philadelphia that is 
better posted. He just takes his daily set of 
cards, works them up nicely, runs out the 
curves, dates them, and files them away 
(time, ten minutes) On his little tally 
board behind the door he keeps each day’s 
run of coal. He don’t wait for the ‘‘ high 
boss” to come down into the engine-room, 


| the horse power. 





either, but he goes up into the office. 








‘““Mr. Smith, these cards have been show 
ing lately ‘about 28 Ibs. of water—been 
getting worse. And we are losing 16 lbs. of 
steam from the boiler pressure since you 
started the dry-house. You had better give 
me a man to-night to grind in those poppets, 
and have that 2-inch pipe to the dry-house 
taken out of my steam pipe and tapped into 
the dome where it belongs.” 

That engineer gets good pay, and his em- 
ployer calls him Mr. The fact is, many a 
diagram, which to a bird’s-eye view, is as 
trim and neat as—as a lady’s gaiter, turns 
out, when the true curve is run out on it, to 
be a hollow fraud and a mockery—no 
analogy intended here, though. 

One of the commonest uses of the diagram 
is to determine the horse-power of the engine, 
and I ought to waste no time on this point, 
since everybody knows how to do it. I find, 
parenthetically, Messrs. Editors, that I have 
got to avoid a tendency to go over the old 
ground—the elements of indicator practice. 
It is all fundamental, but I must assume, as 
I have already said, that your readers are 
“up” to that extent. While I am not claim- 
ing originality, I do intend to go over those 
vital points which have been more talked 
about than written about, and make the sub- 
ject so that it will earn money every day in 
the office and engine-room. 

So briefly: multiply the area of the piston 
in square inches, by twice the length of 
the stroke in feet, and the number of revolu- 
tions per minute, and divide by 33000. This 
is the ‘“‘ horse power constant ” belonging to 
your engine, and if your engine is a steady 
goer, you had better paste it in your hat 
where it will behandy. Anytime when you 
want to figure up the power of a card, meas- 
ure its average width accurately by the press- 
ure scale corresponding to the spring used; 
multiply by the ‘‘ constant,” and the result is 
If the engine happened to 
be running faster or slower than the regular 
speed, increase or decrease the power thus 
found in the same proportion. 

Don’t be deceived by indicating only one 
end of the cylinder. Many engines, having 
liberating valve gear, are very delicate in 
their adjustments, and it not unfrequently 
happens that by slight wear of the small 
parts—the setting up of a nut—or even the 
expansion of some of the parts by the heat of 
the steam, that the equalization of the point 
of cut-off is thrown out of wijustment very 
seriously. I have a card in my pocket, now, 
from a 16x36” condensing, which shows 62 
horse power on the crank end, against 52 
horse power on the other, and this is a mild 
case. And right here: In setting up an 
engine, the final adjustment should always be 
by the indicator, for this reason, among 
many others, that, let the cut-off be ever so 
nicely squared up when cold, and in nine 
engines out of ten, it will be more or less out 
under steam. I wouid as quick think of 
sending out one of my own men to set up 
without a hammer, as without an indicator; 
in fact, very much sooner, because with the 


work well fit up in the shop, he could get | 
| contract for furnishing the costings required 
|for the United States Custom 


along on a pinch with the monkey wrench, 
or even a brick-bat, but there is no make- 
shift device which will disclose the ‘‘ true 
inwardness ” of the iron heart. 





And this makes me think of another 
wrinkle. It is always desirable to indicate 
both ends as nearly simultaneously as possi- 
ble, so as to avoid unknown changes of load 
while shifting. To this end it is necessary 
to run 4-inch pipe from each end of the 
cylinder to a T at the middle, where the in- 
dicator is set. Now globe or angle valves 
are usually placed in this pipe, close to the 
cylinder ends, which is all wrong, because 
when steam is admitted, the valve being open 
to one end of the cylinder, the steam in fill- 
ing the pipe shoots clear by to the other 
valve before it reacts up the T to the indica- 
tor. As aconsequence, the indicator is slow 
to respond, and the card invariably shows 
the valves as apparently behind time, which 
is not the case. The best way to rig up is 
with angle valves at the ends, and a three- 
way cock in the middle, as the passage to the 
indicator is then direct, and the admission 
line straightens up immediately. 

By closing the angle valves when not indi- 
cating, the additional clearance, due to the 
volume of the pipe, may be avoided. If, 
however, a three-way cock is not attainable, 
put two straight-way valves as close as possi- 
ble to the T. | 

One more point. There are many situa- 
tions where the load is widely and continu- 
ously variable, changing almost from stroke 
to stroke. In such a case, a continuous card 
for many revolutions, or even many minutes, 
is necessary to a knowledge of average load, 
and maximum and minimum requirements. 
Don’t do as did a party I once knew. Said 
party was about making some improvements 
under guaranteed results on an engine geared 
to a train of rolls on merchant iron. He 
caught a few single cards, hit or miss, 
worked them up, made his guarantees—and 
missed them by a pretty figure when he got 
his work in. And all because the cards he 
happened to get showed a less economical 
load than the average. The writer had occa- 
sion to indicate the same engine afterwards, 
and found in 100 strokes the load ranging 
from 79 to 206 horse power. 

Having at last got some cards, Messrs. 
Editors, we will proceed to work down to 
their fine lines next month. 

Won. LEE Cuourcg, C. E, 


BO 
Words of Commendation. 





We have received many kind words of 
commendation from our exchanges but mod- 
esty prevents too frequent reference to them. 
We are, however, particularly gratified by 
the following notices: 


From the Mining Record, (New York). 


‘“« AMERICAN MACHINIST, New York: Month- 
ly. Miller & Bailey, Publishers. 


‘‘The enterprise of the publishers of this 
sprightly monthly is truly commendable. 
One year ago, their little bark was launched 
upon a business sea by no means promising. 
Their success, which is clearly indicated in 
the number before us, illustrates what energy, 
perseverance and hard work will do. The 
publishers are getting out a paper that should 
be in the hands of every person who works 
with head or hands, and it can be had for 
$1 a year.” 


From the Chicago Journal of Commerce. 


‘¢«The AMERICAN MACHINIST, a journal for 
machinists, engineers, founders, boiler mak- 
ers, pattern makers and blacksmiths. It is 
published monthly by Miller & Bailey, 75 
Fulton street, New York. Terms, $1 per 
year, in advance, postage prepaid. This is a 
fine work of 16 pages. Its typography and 
illustrations are admirable. All the trades 
named will be greatly benefited by the 
monthly perusal of this attractive periodical 


——— me 


I. B. Davis, Hartford, manufacturer of the 
Berryman Feed Water Heater and Purifier, 
has just shipped to a firm in Louisville, Ky., 
two of the largest heaters ever constructed, 
being 48 in. in diameter and 20 ft. high, and 
another of the same dimensions to a firm in 
Cleveland, Ohio. Each of the heaters weigh 
about five tons, 








cape 


The works of H. Blandy & Co., at Newark, 
O., which have been closed since the fall of 
1875, started up Jan. 1, on full time, on the 


ouse and 
Post Office in Chicago. The firm has until 
May 1, 1879, to finish the contract, and will 
employ about 150 men during that time. 
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The Outlook for Machinery Business. 


As we enter upon a new year, close up the 
books for the old year and take lessons from 
the summary of our gains and _ losses, the 
question of the greatest interest is, What 
are the prospects for the machinery trade for 
the next twelve months ? Could this question 
be met with an undoubted prophetic answer at 
the threshold of the year we are just entering 
upon, our business courses could be shaped 
without misplaced confidence. But science 
shows us no infallible means of predicting 
the sucesss or failure of future trade, and 
even Father Benner’s prophecies on the ups 
and downs of prices, which were in course 
of remarkable fulfillment for two or three 
years, failed most abjectly in 1878. 

In basing our hopes on future suecess, we 
can safely be guided by nothing but the pres- 
ent actual condition of things, coupled with 
the course of events that have caused them 
to be as they are. The trade in machinery 
has been severely depressed since the panic 
of 1873. The tendency of prices has been 
uniformly downwards, and few concerns, 
even among the oldest and most favored, can 
show a satisfactory profit, after paying all 
running expenses. Not a few have been 
steady losers, and the list of those that have 
gone tothe wall is by no means short. Ma- 
chinery establishments that have a healthy 
existence to-day may take fresh courage, for 
unless all signs fail, the darkest times have 
passed, and a steady, though at first slow, 
recovery may be looked for. The aggregate 
business done in 1878 was considerably in 
excess of that done in 1877, and, as there 
are no disturbing causes apparent, a still 
larger business may be anticipated during the 
present year. 

The return to specie payments, if main- 
tained, will give stability to prices which, 
once assured, opens the way for an advance. 
It may require a few weeks more to secure 
general confideuce in the new financial situa- 
tion. The great quantity of second-hand 
machinery thrown upon the market has seri- 
ously retarded the business, but much of it 
has been sold, used again, and re-sold, until 





large part of it has been superseded by so 
greatly improved machinery as to leave it 


| of hardly any value above old metal. The 





| 


| quantity of second-hand machinery sold, be- 


cause it is low-priced, is remarkable. Dealers 
well know that, as arule, second-hand ma- 
chines will sell for nearer their actual value 
than will new machines, so many buyers 
think they make a good bargain to get an old 
machine, with a short period of usefulness 


| left to it, for a few dollars less than a 
| new one. 


As business improves, better ma- 
chinery will be in chief demand. The rail- 
road shops have been very sparing purchas- 
ers of machinery for the past three or four 
years, but with the better railroad traffic now 
being done, they have considerable more 
work and are likely to require a correspond- 
ing increase of supplies. 

The demand for machinery for export has, 
during the year past, shown a gratifying in- 
crease which may be relied upon fora con- 
stant growth. The inquiry for new machin- 
ery for the past few weeks has been unusu- 
ally large, showing that more business may 
be expected. Altogether, the outlook is hope- 
ful and encouraging. 





+ iS 
Government Subsidies. 


The creation of a popular sentiment for 
or against any great scheme, announced as a 
public benefit, 4s a task of no small magni- 
tude; yet, unless this is accomplished, the 
undertaking is likely to result in disappoint- 
ment. When the first Pacific railroad was 
projected, and Government aid invoked to 
build and equip it, a quiet sentiment in its 
favor already existed throughout the country ; 
yet, even with this strong advantage, it re- 
quired years of public agitation before a ma- 
jority in Congress deemed it prudent to take 
so bold a step as to vote away millions of 
dollars of the people’s money,and millions of 
acres of the public domain to private cor- 
porations composed of wealthy capitalists, 
without receiving anything in return. It is 
true that a portion of the money was to be 
paid back, but once obtained, it were easy to 
stave off the day of payment until some un- 
certain date in the shadowy future. Since 
the granting of that munificent subsidy, and 
those other free gifts to the Pacific Mail 
Steamship Co., popular sentiment has experi- 
enced a change and the cause is due to the 
profligacy and corruption engendered by the 
recipients of these great government bonn- 
ties. Money and effort have been liberally 
expended, within two or three years, by ap- 
plicants for new subsidies—one for the Texas 
Pacific Railroad—to stir up at least a shadow 
of public sentiment in favor of their gigantic 
schemes for government aid. That these 
efforts have been futile, and that could the 
question of subsidies be put to popular vote 
to-day an overwhelming majority would be 
thrown against it, no intelligent and observ- 
ing man can have any doubt. 

A deep-planned movement was instituted 
to enlist the favor of working mechanics, 
and the argument was sounded through a 
a portion of the press that if the Govern- 
ment would make a present of the means 
required to build and equip one or two more 
trans-continental railways, and construct a 
line of iron steamships to run to South 
America, they (the working mechanics) 
would have plenty of work and better pay. 
The argument fell short of its mark. Expe- 
rience had already shown that the lion’s share 
of the money and proceeds of lands, given 
away to railroad and steamship companies, 
had found its way into the pockets of lobby- 
ists, stock gamblers, and wire-pulling politi- 
cians. The mechanics are not so easily be- 
guiled. Wealthy capitalists, who are push- 
ing forward schemes for their enrichment at 
the expense of the public treasury, have 
about as much enthusiasm in working for 
the good of mechanics as the cat had in pull- 
ing chestnuts out of the fire for the monkey. 
Yet they have the brazen audacity to come 
before Congress and petition for a subsidy to 
give mechanics and laborers employment ! 
The whole system of subsidies is a monstrous 
evil. It is, in reality, money taken from the 
whole people to pamper a chosen few—a few 


it is fit for nothing but old junk, besides, a | not the least in need of assistance and without 


the least good claim to receive it from the 
Government. 

If the Government must furnish means 
to build railroads or steamships let them be 
public property, and be managed for the bene- 
fit of the whole people. If the National 
treasury must be relied upon for means to 
pay workmen that would otherwise be idle, 
let the work be done upon National property. 
There is no more justice in presenting gov- 
ernment money and lands to private corpor- 
ations to build railroads than to build machine 
shops or cotton factories. Manufactories are 
for public benefit as well as railroads and 
steamship lines. It has been urged that a 
liberal subsidy should be given to some com- 
pany to run a line of steamers to South 
America, because the English Government 
does so. A proposition will next be in order 
to pension off some notable American family 
and confer on each a title of rank in imita- 
tion of providing for the royal household of 
England. The popular opposition to subsi- 
dies is well known, and Congress cannot af- 
ford to disregard it. 

be 


Machine Shop Wages. 


We have made careful inquiry at the 
principal machine shops in New York City 
and Brooklyn in regard to the state of busi- 
ness and rates of wages paid to those em- 
ployed therein, and present below some relia- 
ble and specific information collected in our 
rambles. In future issues we shall publish 
the same kind of statistics from other locali- 
ties. This will hereafter be one of the stand- 
ing features of the AMERICAN MAcHiNIst. 

As near as we can learn from the sources 
applied to for data there are not as many 
men employed in the machine shops of these 
two great cities as were on the pay-rolls one 
year ago. 

We are confident that this is not altogether 
due to increased depression of business. A 
great many orders for machine and _ boiler 
work of the regular kind go to country shops 
where expenses are lighter, thus giving ad- 
vantages in making prices. The cost of ma- 
terials is but little lower than in January, 
1878, and we found but one instance of a 
general reduction of wages since some time 
previous to that date (and that on city 
work), nor did we hear of any proposed re- 
duction. The work in prospect is, in most 
cases, greater than it was one year ago, and 
some shops are increasing their force. Jour- 
neymen machinists average about $15 a 
week on steady employment, moulders nearly 
the same, pattern makers $18 a week, and 
boiler makers $12 to $15; but we regret to 
find the engineer in many of the larger es- 
tablishments paid on the lowest scale of me- 
chanics. Too few managers of shops appre- 
ciate the value of having a first class engi- 
neer in charge of the boiler and engine. We 
make some notes of wages in a few establish- 
ments visited. 

NEW YORK. 

The Morgan Iron Works, John Roach & 
Son, have a force of 350 men at work. A 
year ago they had 1,000. They pay machin- 
ists $2.20, $2.50 to $3 a day, with an aver- 
age of $2.30; boiler makers $1.90 to $2 a 
day; for riveters, $2 to $2.35 (most at the 
low figure) for fitters up; moulders $2.20 to 
$2.50, and blacksmiths the same; pattern 
makers $2.75 to $3; draughtmen, various 
rates, but $5 a day the highest; engineer $3 
a day; yard laborers $2.40. 

The Quintard Iron Works have at present 
100 men, but expect to increase their force 
one-half within two weeks. There has been 
some reduction in numbers within a year. 
They pay machinists $2.40 to $2.80, with an 
average of $2.40; boiler makers $2 for riveters, 
$2.40, $2.50 and $2.60 for setters up, and 
$2.70 for flange turners; blacksmiths an av- 
erage of $2.60 a day, and $1.50 to helpers; 
pattern makers $2.80; draughtsmen $2 to 
$5; engineer $2.25; yard laborers $1.40. 

At R. Hoe & Co.’s great printing press and 
saw factory on Grand St., are employed 550 
hands, about the same force as last January. 
The machine department is run until 10 
o’clock at night. They pay machinists $2.25, 


$2.50 and $2.75,.a day, averaging $2.50; 





blacksmiths $2.75 to $3, and helpers $1.50; | 





moulders $2.70 average; pattern makers 
$2.50; ordinary laborers $1.25. There are 
also special rates in some departments. A 
large part of their men are paid by the 
piece, and these make twenty to twenty-five 
per cent. above the average wages. 

R. Dudgeon, 24 Columbia St., pays ma- 
chinists an average of $2.50 a day. 

Joseph Edwards, at the old establishment 
of W. D. Andrews & Bro., 414 Water St., 
employs 18 men, To machinists he pays 
$2.50 to $3 a day, averaging $2.75; black- 
smiths $3; pattern makers $3; engineer $2. 
The force of workmen is likely to be soon 
increased. 

Fletcher, Harrison & Co., employ at pres- 
ent 125 men, which is a larger force than 
they had one year ago. The prospects are 
that the number will be increased before 
spring. They pay machinists all the way 
from $1.75 to $4 a day, the average to good 
workmen being $2.50; pattern makers $3 to 
$3.75; boiler makers $2.25 to $2.50; black- 
smiths $2.50 average; draughtsman $4.25; 
engineer $1.90, allowing seven days’ pay a 
week. 

The Delamater Iron Works have at work 
a force of 425 men, with the outlook favor- 
able for an increase. They pay machinists 
an average of $2.25 to $2.50 a day; boiler 
makers same as machinists; moulders $2.25 
to $3.50; pattern makers $2.75 to $3; black- 
smiths $2.50 to $2.75, average; engineers 
(three) $2.50 $2.75, and $3.25; yard laborers 
$1.50. 

Marvin’s Safe Works have a working 
force of 150 men, which is the same as last 
January. They pay machinists $2 to $2.50, 
average; blacksmiths $2 to $38; pattern 
makers $2.50; engineer $3; laborers $1.25 to 
$1.50. 

Herring’s Safe Works employ in this city 
about 150 men, which is an increase from 
one year ago. The outlook is good for 
future business. They pay machinists $2, 
$2.50, $3.50, and $4.50 a day; blacksmiths 
$2.50 to $3.50, for best men; safe movers 
40 cents an hour. 

BROOKLYN. 

The Atlantic Steam Engine Works pay 
machinists $2.12 to $2.50 a day; _pat- 
tern makers $2.50 to $3; blacksmith $3 
to $3.80, the latter to the man having charge 
of the shop; boiler makers $2.12 to $2.25; 
engineers $2.25; ordinary laborers $1.50. 

Bliss & Williams employ 100 men, about 
the same number as last year. They pay 
machinists $2.25, $2.50, $3 and $4 a day, 
according to their ability. Their work is of 
a peculiar kind, which requires special train- 
ing. Some are employed at extra high rates. 
They are paying about as high rates on an 
average as they ever did. 

John Robertson & Co., pay new-comers, 
machinists $2.50, and old hands $2.75 and 
$3; pattern makers $3.50; blacksmiths $3.25. 

At  Hardick’s Niagara Steam Pump 
Works, machinists are paid $2.25, $2.50 
and $3 a day, with the middle rate for an 
average; blacksmiths $2.75; pattern makers 
$3; engineer $2; ordinary laborers $1.75 a 
day. 

Wm. Taylor & Sons, Columbian Iron Works, 
pay machinists $2.25, $2 50, $2.75, $8, and 
$3.25 a day, with an average of $2 50; pat- 
tern makers $2.75 to $3; moulders $2, $2.50, 
and $2.75 a day, with an average of $2.50; 
blacksmiths $3, average: engineer $3. 

At Smith Bros. Boiler Works, the average 
wages are $2.50 a day. 

The wages of machinists and blacksmiths 
employed by the city were reduced in De- 
cember from $2.50 to $2 a day. 

Guild & Garrison’s Steam Pump Works 
have a force of 50 men, which is a few more 
than they employed one year ago. They pay 
machinists $2.00 to $3.00 a day, with an 
average of $2.50; pattern makers $3.00; 
blacksmiths $3.00 average ; engineer $3.00 ; 
laborers $1.75. 

ome 

A few years since the great West was 
almost entirely dependent upon the East for 
machinery and shop tools. Such has been 
| Western progress that to-day they make 
everything required in the machine shop, 
from the engine and boiler to the twist drill 
and smallest bench-tool. 
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The Holly Steam-Heating System has been | could be set up as it wore away. Every con- 
approved by the New York City government | venience, in the way of wedges and screws, 
and, unless the courts decide against it, will| was provided for adjusting it without re- 
become an established feature of the metropo-| moving the cylinder-head. 
lis. The franchise gives the right to lay | wonderful contrivance was ever used, much 
pipes in any street or streets of thecity. The | or little, I cannot say. 

An American railroad man discovered 
and the company will goto work immedi-| that hard Grant cylinders wore away at the 
ately. The Webb hot-water system failed to | bottom. 
receive full official recognition and must | instead of trying to remedy the ill effects of 
therefore be withdrawn. We are pleased to} weight of piston, heroically attempted to de- 
see this excellent and well-tried plan of | prive the piston of its weight. 
steam heating adopted in this city, and ven-| way, he succeeded, and produced pistons 
ture the assertion that before many years it| which did not bear down on the cylinder. 
The lack of appreciation which his invention 
met with shows of how little real consequence 
Findlay is his name, and 
this is his plan: He weighs the piston and 
rod, deducts half the weight of the rod and 
* * In my last letter to you, I was guilty | makes a note of the result, say 225 pounds. 
He then makes a note of the pressure of 
chine screws. I stated that their threads}steam usually carried, say 75 pounds. 
were proper pitch and interchanged nicely. | divides his former note by the latter and ob- 
tains 3, which is the number of square inches 
under the piston, on which the steam must 
act to hold the piston up. 
shallow recesses or pockets in the bottom 
edge of the spider-flange and follower, whose 
combined areas shall be 3 square inches. He 
drills small holes in the piston faces to allow 
steam to enter these pockets. 
holes are, of course, duplicated so as to 
By using the figures 
as I have given them, he develops a phe- 
nomenon when he starts his engine. 
gets into the pockets and lifts the piston up, 
then gets right out again and lets it down, 
thus allowing the piston to ricochet several 
Six months’ running de- 


first trial will be made below Chambers $t., 


will be in universal use. 
———__ + >>e___—_- 
Extracts from Chordal’s Letters. 


Messrs. Editors :— 


of an injustice to the manufacturers of ma- 


I must apologize for this mis-statement, and 
can only explain it on the ground that the 
awkward variety of sizes of heads had caused 
so much trouble in the shops, that I had for- 
gotten entirely the ordinary nuisance of half- 
inch screws with a variety of threads. There 
is but one standard thread for half-inch work, 
and that standard is 18 threads per inch. If 
I order screws or taps from half the screw 
shops, I never know what I am going to get, 
but I am certain there will be two chances 
to one against my getting the standard thing, 
for many of the unconverted send out their 
lists and work as follows: one-half-inch, 
12, 13, or 14 threads. The average looks all 
right but it won't fit all right. If tap and 
screw makers would go to a little righteous 
trouble to discourage the purchase of 12 and 
14 thread half-inch taps, they could in a 
year completely stop the unholy traffic. The 
very life of the machine-screw business rests 
on the general suitability of the product to 
general circumstances. 

I have, as a missionary, talked to many 
machine-shop owners, with tears in my eyes, 
seeking to convert them to a sense of the pro- 
priety of buying screws and taps, and have 
made many converts. Aside from a few 
sad experiences of my own, I am often called 
on, by some skeptical convert, to defend the 
sins of some screw-maker who should and 
could keep his art above attack. 

* * * JT noticed in the London Engineer, 
a few weeks ago, quite a lengthy article on 
the experience of some engine-building firm 
in devising means for preventing pistons 
from wearing the bottoms of cylinders. 
About the only plan mentioned consisted of 
a curved or strained piston-rod, which tend- 
ed to act as a lever, and pry the piston up. 
The gland, of course, became the fulcrum 
and received the wear, but means to take up 
the wear could be applied to the gland. 

There is a taint of humbug about the 
whole thing, and the remedy seems much 
worse than the disease. It is much like the 
man who mended a dog’s broken leg and 
broke two others during the process. The 
bottom wear of cylinders is something of a 
bugbear, and every once in a while some 
genius with a spy-glass finds that bottom- 
wear is a big thing and immediately sets 
about curing it. When adjustable spring 
packing first came into use, some bright me- 
chanic suggested an extra strong spring for 
the bottom one to prevent ‘‘drop.” This, 
of course, would hold the rod up, but heaven 
only knows what effect it could have on the 
bottom wear of the piston; still, I notice 


Whether this 


He took the bull by the horns, and, 


bottom wear is. 


He then cuts 


act on either stroke. 


times each stroke. 
velops a magic ruffle in the cylinder. 
don’t suit him, so he increases the area of 
The piston now goes up and 
stays up, and wears the top of the cylinder. 
Now, this is worse than ever, but the cor- 
rect idea comes at last. The original area CHORDAL. 
of the pockets is reduced ten per cent. and | ——__—_—__________— 
everything is found to be charming. ° . 
piston is relieved without being lifted, and Dusiness Specials, 
its path is nicely lubricated by the steam in | —-~-——-_—— 
the pockets. In this shape the device isnow} Thirty cents a line for each insertion under| (9) Y. E. A., Syracuse, N. Y., asks: Does 
being used on some roads, giving nice, round | this head. 
cylinders and most excellent mileage. a : 2 
the packing turned bottom up in one of these| The Pratt & Whitney Co., of Hartford, Conn., make 
engines and there was no leakage. 
* * * JT am here reminded of a 
remark made by Dr. Anderson ata recent 
Manchester exhibition. 
tons were expected to fit in ye olden time. 
In his address on ‘‘ Tools” the Doctor stated | & Spencer Co., Hartford, Conn. 
that ‘‘Mr. Boulton, in writing to his partner, 
James Watt, said in effect, that the comple. 
tion of the bore of a cylinder by the new 
boring bar was most satisfactory, the piston turers and others, of any house in this country. Alsoa 
fitting so nicely throughout that there was 
scarcely room for the insertion of half-a- 
crown piece at the worst part.” 
* * * * * Our grandfathers must have | cester, Mass. 
had ahard time of it in the shop. Low pres- 
sure prevented the use of small engines, and 
building a large one was an immense job_| Bullard, 14 Dey St., New York. 
What we call tools were then unknown. 


The 


It shows how pis- 


From a 


At the time this engine was built 
there were but three engines of any consid- 
erable size in the United States. 


It is 





one smart firm stating in their circulars that, 
‘‘the tendency of the piston to cut the bot-| 
tom of the cylinder is compensated for by | 
lifting springs within the piston.” That | 
sounds well, but I would expect to see these 
same cylinders worse cut than usual, owing 
to increased spring-pressure from above. My | 
deluded friends have yet to learn that they 
can’t get springs enough inside a piston to 
destroy a particle of its weight. Fifteen 
or twenty years ago, an Englishman, named 
Brickhill, invented a rig in which the cylin- 
der had a broad groove cut lengthwise in 
its bottom. In this groove was placed a rib 
or stave. The rib was bored out with the 
cylinder, and being adjustable vertically, it, 





The idea of 


in halves, | 


boring this cylinder out. 

The pumps used had to be lined with sheet 
copper before they could be kept tight. 

All the castings were patched with borings, | (2) W. W. T., Milwaukee, Wis., writes : 
Why 1s acharcoal fire hotter than a wood fire? A. | per minute at which the circumference of the bearing 


cement, and hard solder. The boilers were 


of wood five inches thick, with wrought iron | 


withstanding the wood it woodn’t, and soon 
a cast iron boiler took its place. After run- 
ning nine years a cast iron fly-wheel was put 
on in place of the wooden one. In these 
days of perfection we frequently have to get 
a new engine at the end of nine years. This 
interesting report further states that a new 
piston-rod four inches in diameter, and ten 
feet long, being completed, the Water Com- 
missioners thus officially noticed the fact : 
‘““The workmanship of. this piece of iron 
could not, in the opinion of our committee, 
have been better done inany country.” This 
piston-rod job was done in 1807, but how 
much of the year was used up in doing it 
the report saith not. There’s a grim humor 
in this extract. ‘‘ Fears were entertained 
that the price of wood and coal would be 
enhanced on account of the immense amount 
used by this engine.” 

* * * * * The center square engine 
yielded, as near as the figures in the report 
can be converted, a duty of thirteen mil. 
lions, and it is interesting in this connection 
to turn to your October number and find 
that Mr. Corliss’s new engine at the Paw- 
tucket Water Works yielded on the ordinary 
test a duty of over one hundred and thirty. 
three millions. From these figures it would 
appear that a modern engine had succeeded 
in getting about eleven times as much busi. 
ness out of a unit of coal as was gotten in 1801, 
This appearance will not do to draw exact 
conclusions from however, for, in the Center 
Square case, the load formula is not given 
nor is the comparative value of the fue} 
known. Further than that, the Pawtucket 
engine has yielded an extraordinary duty, in 
fact, an unparalleled one, and I have an idea 
that it would be possible to find more than 
one engine at work whose duty would no; 
shine with comparative brilliancy beside that 
of the old timer of Center Square. 

* * « * * Very respectfully, 








I saw | — eee ea Tee 


a specialty of Cutters for the teeth of gear wheels, that 
are shaped entirely by machinery and will make inter- 
changeable all gears that are cut with cutters of the 
same pitch. 


For Drop-Forging, Packer Ratchet Drills, Lathe 
Dogs, Screw Plates and Dies, Address The Billings 


Frasse & Co., 62 Chatham Street, N. Y. have the 


every description. 


leys, &c. 


Tyler, 27 German St., Baltimore, Md. 


fore, the purer the carbon the more intense will be the 
heat of the fire. 


(8) H. N., Boston, writes: Do you consider 
it necessary to scrape the valve-seats on stationary ep. 
gines, and can they not be finished to answer all pur- 
poses by simply filing ? A. Valve-seats may be finished 
near enough to suit some builders, but it is our firm 
belief that it is of the greatest importance to scrape 
them and also to be very particular in so doing. If the 
surfaces have not a good bearing, they will begin to 
wear uneven from the time that the engine starts, 
therefore, the finer the bearing, the longer it will wear, 


(4) R. O. E., Hartford, Conn., writes : In 
selecting a stationary engine, which is the best to 
have, the valve on the side of the cylinder, or on the 
top? A. It is better to have the valve on the side, for 
the following reasons: first, you avoid the necessity 
of a rock-arm, and secure a direct connection from the 
eccentric; second, if water accumulates in the cylin- 
der, it will work off through the exhaust-ports, where- 
as, if the valve was on the top, the cylinder-head 
would, undoubtedly, be knocked vut. There are other 
obvious reasons which may be found in practice, 


(5) W. B., St. Louis, asks: Why is tin 
objected to in compounding a metal for shaft bear- 
ings? I find such to be the case with a great many 
manufacturers, A. It is on account of the low temper- 
ature at which tin will melt. When a bearing that con- 
tains tin gets hot enough to melt the tin, it will gradu- 
ally sweat out, and not only causes a shrinkage in the 
metal, but forms little globules on the face of the jour- 
nal and very hard, and generally results in the destruc- 
tion of the bearing, unless relieved at once, 


(6) Q. S., New Orleans, writes: In turning. 
wrought-iron shafting, and also other work, where 
water has to be used, is there not some other cheap 
liquid that could be used that will not rust the lathe 
and tools? A. Yes; to a bucket of water, add a small 
handful of soda and allow it to dissolve, when it is 
ready for use. 


(7) P. C. T., Richmond, Va., inquires : 
Can you inform me how to make a metal which will 
melt at about 200 degrees of heat? I have heard 
that there is such a metal, and that teaspoons and other 
small articles can be made of it so that they will melt 
in hot water. A. The metal that you are in search of 
is composed of 3 parts tin, 5 parts lead, 104 parts bis- 
muth, and will melt at 197 degrees. By adding a little 
mercury the melting point will be still lower. 


(8) O. M. J., Brooklyn, N. Y., propounds 
the query : What is the tensile strength of cast copper, 
and how much stronger is it when made into wire? 
A. Tensile strength of cast copper, per square inch, is 
17,000 lbs., whil rolled copper or copper wire has a 
tensile strength of 60,000 lbs. per square inch. 


the friction on a shaft-bearing increase with the ex- 
tent of rubbing surface? A. No; the friction, so long 
as there is no violent heating or abrasion, is simply in 
the proportion of keeping the surfaces together, or 
nearly so, It is, therefore, an obvious advantage to 
have the bearing surfaces of steam engines large, as 
there is no increase of friction by extending the sur- 
face, while there is a great increase in the durability 
Whether bearings are too small, they are a continual 
source of trouble, and very soon wear out. 


(10) J. U., Buffalo, N. Y., desires to 


most complete assortment of Machine Screw Taps for _ if -_ = aay rs = power in the use of the 
Machinists, Gunsmiths, Sewing Machine Manufac- | “T82< moton as employed on the ordinary stationary 


steam engine? A. No; many persons have supposed 


full line of Chucks, Twist Drills and Fine Tools of and argued that there is a loss of power by the use of 


the crank, because on the dead centers the piston can 
exert little or no power. But at those times there is 


W. H. Warren, Designer and Manufacturer of | little or no steam consumed, so that no waste of power 
Special Machinery. Works, 25 Hermon Street, Wor- | is occasioned by the peculiarity. Those who imagine 


tha there is a lo-s of power caused by the crank, per- 


Machinery Depot—New, and second hand Iron, and plex themselves by confounding the horizontal 
Wood working Machinery and Steam Engines _f Pp with the circumferential velocity. If the crank be 
I 28,—E. P. 


divided by any number of equidistant vertical lines, it 
will be obvious that there must be the same steam 


: ‘ 5 ; The George Place Machinery Agency, 121 Chambers | consumed, avd the sime power expended, when the 
In this connection the old Center Square | and 103 Reade Sts., New York. Iron Machinery of 


engine at the Philadelphia Water Works| every description. Patent Cold Rolled Shafting, Pul-| th nthe next, in whatever part of the circle it may be, 
furnishes much matter of interest. 
report issued by Mr. McFadden, it is learned | Latest and best Books on Steam Engineering. Send 
that this engine was three feet bore and six stamp for Catalogue. F. Keppy, Bridgeport, Ct. 
It was started up in 1801, but 


crank-pin passes so as to coincide with one line and 


those lines being indicative of equal forward or return 
movements of the piston. But it will be seen that the 
circumferential velocity is greater with the same ex- 
penditure of steam when the crank-pin approaches 


Catalogue, 140 pages, Foot Lathes, Chucks, First | the dead centers. This increased velocity exactly com- 
the report does not state how long it continued Drills, Sear Cutting attachment for Lathes, and a vari. 
ety of new tools, seut on application. Jackson & | jg the same power given out by the crank in each of 


pensates for the diminished leverage so that there 


the divisions. 





built somewhere in New Questions nad Answers, 


Jersey, by a Mr. Nicholas Roosevelt. 
now replaced by engines of modern type, 
and has probably turned to dust and ashes, 
for the report tells us that this engine was a 
| wooden engine, or mostly so. 
/making the cylinder in one piece was not to | - 
be entertained, so it was cast 
jointed with copper, and drawn together by | 








methods. 





(11) ‘*‘ Nixon,” Terre Haute, Ind., asks: 
Whet is the utmost pressure that may be allowed 
upon a bearing when good oil is used as the lubri- 
cant? A. That depends upon the velocity. When the 


Under this head we propose to answer ques- | pressure exceeds 800 lbs, per square inch, however, 
| tions sent us, pertaining to our specialty, | ¥PoD the section of the bearing in a direction paral- 
correctly and according to common sense 


lel with the axis, then the oil will be forced out and 
the bearing will necessarily heat. It must be remem- 
bered that the weight bears upon the thin film of oil 


— —— wr — | between the two surfaces and that the surfaces do not 
(1) Xper W., Racine, Wis., writes ;| touch each other, for when they do rub upon each 
Please give me the rule how mary feet a belt trave s other they necessarily heat. Rule: divide the number 
a heavy band. Four months were consumed | ina minute? A. To find the velocity in feet per min- | 7,900 by the velocity of the surface of the bearing in 


| ute, multiply the diameter of either pulley in feet by | feet Per minute. The quotient will be the number of 


per minute, and the product will be the speed in feet 
| 


Because the charcoal is a very pure carbon, and as i 





| 3.1416 times the number of revolutions that it makes | POwnds per square inch of section ‘n the line of the 


| axis that may be put upon the bearing. Or, divide 
70,000 by the number of pounds per square inch of 
section, then the quotieut will be the velocity in feet 


t | may work. The number of square inches upon which 


: 7 is the carbon of fuel, meeting with oxygen of the air, | the pressure is reckoned is the diameter of the bear- 
fire boxes and vertical cast iron tubes. Not- | which produces the glowing heat of combustion, there- | ing multiplied by its length. 
















































































































10 


(12) E. O. P., Cleveland, O., writes: Is the 
strain produced by a weight greater when in motion 
than when stationary? A. Yes; it is nearly twice as 
great, from being movable. Engineers are in the 
habit of making girders intended to sustain a station- 
ary load about three times stronger than the breaking 
weight. Butif the load be movable, as is the case in 
the girders of railway bridges, they make the strength 
equal to six times the breaking weigat. 


(18) 8. A., Cornwall, Ont., writes; Will 
you please inform me how many square feet I shal] re- 
quire for the condensing surface of a surface conden- 
ser for an engine 30 in. by 60 in stroke, the steam 
pressure from 50 to 100 Ibs. A. There is no estab- 
lished rule known in science and the subject of surface 
condensing is still a matter of experiment. Thereare 
a great many conditions which materally affect each 
other and the only way to arrive at anything like a sat- 
isfactory reealt is by a practical test. There is a rule, 
however, which is used to some extent among manu- 
facturers, and will work well under ordinary circum- 
stances, viz.: Make the surface of the condenser equal 
to two-thirds of the capacity of the cylinder. This is 
allowing a little excess to be equal to emergencies. 
Another practical rule for ordinary conditions is: Make 
the surface of condenser equal,to five-eighths of the 
heating surface of boiler. Former is the best. 


(14) J. A. McD., Lynn, Mass., writes, 
could you tell me how I could make a good hee} 
burnishing blacking for boots and shoes, also what 
they put in blacking to make it turn blue when it 
dries and burnish black. A. The best burnishing 
blacking that we know of is the standard Bail Black 
used by the leading houses in the Country. 

It is composed of tallow, bees-wax, and lamp-black, 
and can be bought much cheaper than you can make it, 
‘as the cost of a ball is about two cents, and if properly 
used will do for 100 pairs of boots. 

The blue color is caused by an excess of Prussian 
blue and is condemned by most manufacturers as it will 
incline to a mouldy color whenever the leather becomes 
a little damp. 

Shoemaker’s heel heel ball. Bees-wax 80z.; Tallow 
10z.; melt and add powdered gum arabic, 1 0z.; and 
lampblack to color. 


(15) R. C., St. John, N. B., asks how to 
find the heating or pipe surface for heating buildings 
by both hot water and steam. A. No rule or formula 
can be given that is safe to follow. The heating sur- 
face required depends on the climate, thickness of 
the walls ofa building, exposure of the bnilding, &c., 
&c. The well known Engineer, Mr. Charles Haswell, 
has published a formula for steam heating which may 
work well in some cases but will not in others. 


———__-=>e—___- 
Personal, 

We regreat to record the protracted ill 
health of Prof. R. H. Thurston, of the 
Stevens Institute of Technology. For some 
weeks past he has been unable to attend to 
business and will probably take a trip to 
Europe, starting about the first of February, 
to obtain rest and recuperation by the change. 
The professor has always been an indefatiga- 
able worker, performing tasks inside and 
outside of his classs-room arduous enough to 
have floored a very strong man. We trust 
he will return in good health and fine spirits 


Mr. Joshua Rose is preparing to bring out a 
new illustrated book—a comprehensive work 
—-on machinery. It will be looked for with 
especial interest by the thousands of prac- 
tical workmen, both in this country and in 
England, who are familiar with Mr. Rose as 
a mechanical writer. 





Mr. D. W. Kennedy, inventor of the spiral 
punch, has lately returned from an extended 
trip through Europe, visiting the principal 
manufactories of Great Britain and France. 
His new spiral projectile will be tested at the 
Woolwich Arsenal. He mentions the dis- 
tress now prevailing among the working peo- 
ple of England as much worse than it has 
been depicted in the newspaper reports. 
France he regards as the only really prosper- 
ous country on the other side of the Atlantic. 
In our next we shall publish a communica- 
tion from Mr. Kennedy, giving the results of 
some of his observations on that trip. 


The ocean telegraph, within a few days, 
flashed the intelligence of the death of Rich- 
ard Hartmann, of Chemnitz, who was known 
as the ‘‘King of the Saxon Machinists.” 
This remarkable mechanical engineer rose 
from a poor tool-maker to an extensive man- 
ufacturer of machinery. He was born in 
Alsace in 1809, and first appeared in Chem- 
nitz as a journeyman in his 2ist year. In 
1837 he started business on his own account 


as a manufacturer of cotton-spinning machi- 
nery. In 1847 he added the manufacture 
of locomotives and in 1855 that of tube- 
wheels, tangential wheels, mining and boring 
machinery, engineering tools, &c. His 


works included 50 covered buildings, and 
employed 2,600 men. 


In 1872 he sold out to 


The **Economic” Boiler Feed Pump. 


Mr. I. B. Davis, manufacturer of the Berry- 
man Patent Feed Water Heater and Purifyer, 


AMERICAN MACHINIST. 





[Jan’y 1879 





| are constructed with threads at each end and 
| become as serviceable as two sets of dies and 

at a very small advance in the first cost. The 
adjustment of dies to the proper size is ac- 


of Hartford, Conn., is making a new form of | complished by merely turning a screw in the 


geared boiler feed pump, which he calls the 
Economical.” These pumps are made in 


three sizes, the smaller of which has a 38-inch | 


plunger, and will deliver some 800 gallons of 

yater per hour when working at its best rate 
ofspeed. The next size has a 4-inch plunger, 
and delivers 1200 gallons ; while the larger 
size, which has a 6-inch plunger, will deliver 
2000 gallons per hour. The highest speed at 
which these pumps should be run ought not, 


according to Mr. Davis, to exceed 40 strokes | 


per minute. This gives ample time for the 


iN 
1 yi 





~; 
yw : 


valves to seat at the end of the stroke, and 
greatly reduces the shock of working, against 
heavy pressures. Where the main engine 
from which power is obtained is economical, 
a geared pump is, without doubt, much less 
wasteful of power than any other method of 
pumping, and the saving possible by the use 
of a geared pump much greater than is usually 
supposed. The parts of the pump are all 
made interchangeable, and are designed not 
only to be durable but to be cheaply manu- 
factured. Flanges on the side of the cylin- 
der carry the framing for the gearing. The 
journals are all of steel, and the boxes Bab- 
butted. The valves are arranged so that by 
taking out a cap they can readily be removed. 
The plunger is driven by an eccentric and 
connecting rod. 


- 





Improved Bolt Cutter. 


The above engraving represents a ma- 


chine for cutting screw-threads on bolts, and | 


is one of superior design. It is named the 
No. 5 National Bolt Cutter, and is adapted 
for cutting threads on bolts from one inch 
to two-and-a-half inches in diameter. Among 
other good features, the following may be 
mentioned as the most prominent ones: The 


|front of the head and requires no locking 
afterwards, 
| The die-head can be entirely stripped in 
less than one minute and without removing 
|it from the machine. All the working parts 
| of the die-head are protected from chips or 
|dirt. The locking device is positive and 
| requires but one movement of the lever for 
| unlocking and opening the dies. The die 
blocks are held rigidly when locked and, con- 
sequently, cut bolts of more uniform diamet- 
er than is the case when the chasers or cut- 
ters can spring away from the bolt when 
cutting. Machines of this description are 
made of various sizes and for special pur- 
poses, with the necessary modifications in 
gearing and proportions. They are supplied 
with all necessary adjuncts, and facilities for 
lubricating the parts and are constructed with 
the care and extreme accuracy for which 
this company are so well known. The ma- 
chine can be quickly converted into a nut 
tapper by removing the case dies, and fitting 
in their place a steel block, to which is se- 
cured a universal chuck for holding taps that 
is furnished with each machine. 

Further information may be obtained from 
the makers, the Pratt & Whitney Manufac- 
turing Co., Hartford, Conn. 


——_—_eg>e—__—_—_ 


A few days ago we were invited to witness 
the operation of a compound called ‘‘Steeline” 
upon articles of steel over-heated or burned. 
This is a substance which has lately been 
adopted in a number of large machine shops 
and manufactories (where we have heard it 
highly commended) for refining and temper- 
ing all kinds of steel tools. We saw a bar of 
good tool steel heated white hot, then cooled 
and a piece broken off, showing a coarse, 
brittle, and apparently spoiled texture. The 
same bar was then over-heated again and 
plunged into *‘ Steeline” until cool, next held 
in the fire until it reached a proper tempering 
heat and cooled in fresh water. A piece was 
then broken off and a texture and quality ex- 
hibited superior to the one it possessed 
before the first heating, which was proved 
by forging into a chisel and chipping iron. 
The value of a compound that will not only 
restore burned steel but improve the quality 





| of good tool steel is obvious to any mechanic. 


We can not explain the change 
that takes place when this com- 
pound is used. The manufac- 
turers (Bauer & Co., 96 Green- 
wich Ave., New York) hold to 
the theory that when steel is 
over-heated—as it must be to 
secure the benefit of ‘‘ Steeline” 
—the excess of carbon and all 
impurities are burned out and 
when the compound is applied 
it penetrates the whole glow- 
~ ing mass causing a chemical 
¢ action imparting greater tensile 
, strength and durability as well 
as absolute safety from cracking. 
The results are certainly re- 
markable and we shall refer to 
/ them again as further develop- 
ments come to our notice. 


. 


die-head is constructed to receive blocks or | 


cases for the dies, thus doing away with the 
labor of fitting each die or chaser to the 
head. 


in length, and which may be either planed 
or fitted in with a file from the rough stock. 
A small screw in the end of the case sets the 
chasers forward as it becomes necessary to 





a joint stock company. 





The chasers, four in number, are sim- | 
“ply flat pieces of steel averaging about 1} in. 











The Valley Machine Company at North- 
ampton have just shipped ten of their steam 
pumps to San Francisco and four to Galves- 
ton, Texas. 


E. Tracy. Philadelphia, is running full 
| time, and the demand for his ‘‘ Keystone In- 
jector ” is steadily increasing. 


J. Dutton Steele & Son, founders and ma- 
chinists, have leased the old machine and 
blacksmith shop buildings of the Philadel- 








The electric light has been introduced in 
Atha & Co.’s steel works, Newark. 


D. Conolly, of the Cleveland (O.) Steam 
Boiler Works, has just finished four boilers, 
8 ft. 6 in. diameter and 20 ft. long, for the 
city water-works. 


The Edgar Thomson Steel Works, near 
Pittsburgh, are putting up the first of their 
three new blast-furnaces. The three are to 
have a capacity of 2,500 tons of pig-iron per 
week. 

The Atlas Works, Pittsburgh, have just 
completed for Park, Brother & Co. a shear 
capable of cutting six-inch iron. 


The Billings & Spencer Co., Hartford, are 
running full time and report they have orders 
for six months ahead. They are commenc- 
ing tomanufacture jewelers’ pliers and other 
specialities. 


The Boston Belting Company have just 
completed, for a grain elevator in the West, 
one of their patent stretched smooth-surface 
belts, of the following dimensions, viz: 4 feet 
wide, 5 ply, and 260 feet long. It required 
for its manufacture 578 yards of duck, 
weighing 1,108 Ibs., and 1,425 Ibs of rubber, 
maktng total weight of belt, when completed, 
2,533 Ibs., or a trifle over 1} tons. 


—— - <> 
Machinists’ and Engineers’ Supplies. 


The year opens favorably for a good trade though 
there is no prospect of an early advance in prices. 
Some new catalogues are in preparation and will soon 
be issued. As this month is largely occupied by tak- 
ing account of stock and settling the business of last 
year the heaviest orders for supplies are not yet placed. 
As an instance of marked success in the machinery 
trade, as evinced by an unusal enlargement of facilities, 
we call attention to the following circular from the 
well known house of Hill, Clarke & Co.: 


REMOVAL. 


Office of HILL, CLARKE & Co., 
ENGINEERS, AND DEALERS IN MACHINERY, 
Nos. 36 & 38 Oliver St., cor. of Franklin, Boston. 

Dear Sir—We have removed, for the sake of more 
floor room, to the above address, where we have nearly 
three times the available space of our late location. 

Believing that in the present period of close compe- 
tition nothing but the most modern and effective ma- 
chinery can be used to advantage, we have taken great 
pains—uided by an experience of thirteen years—in 
our selection, 

We have the exclusive agency for New England of 
many of the most approved and efficient machines and 
tools, and intend to keep fully up with the best 
mechanical improvements of all parts of the United 
States, and to be able to furnish our customers in any 
department with the best and most profitable machi- 
nery for their purposes. 

Hoping that you will call and examine our sample 
tools, etc., in stock. 

We remain, yours respectfully, 
Boston, Jan. 1, 1879. HILu, CLarKE & Co. 


Pierson & Co., 24 Broadway, have taken the Eastern 
agency for the Akron Iron Co.’s Hot Polished Shaft- 
ing, and in a circular state the following asits points 
of excellence: 

1, It is perfectly round and straight. 

2. It can be rolled accurately to any required gauge 
obviating the necessity of lathe work. 

3. It has the beautiful blue color of Russia Sheet 
Tron, rendering it less liable to tarnish than shafting 
of the ordinary finish. 

4, It will not spring or warp in key-seatings. 

5. It is unequaled by any other shafting made, for 
journal or bearing surfaces. 


The Hall Manufacturing Co., 23 Dey Street, have in 
press a new circular and price list from which we 
make the following extracts: 

New York, Feb, 1, 1879. 

We have recently remodeled and improved our cele- 
brated Prentiss, Patent Adjustable Jaw Vises, and have 
made arrangements with the old and well known firm 
of Bagley & Sewell, Watertown, N. Y. (who have just 
completed their new plant of special machinery), for 
manufacture of our vises, and we now offer, at greatly 
reduced prices, and of superior workmanship, vises 
specially adapted to all cl sses of business in which 
such implements are required to be used, and possess- 
ing manifest advantages over all others, by reason of 
their perfect adaptability to general uses and in sim- 
plicity of construction, which in itself is a suftieient 
guarantee of strength, durability and impossibility of 
getting out of order. 

The ‘‘ Challenge ” (Adjustable) Pipe Grip (Cast Steel 
Jaws), patented 1879.—This new implement adjusts 
itself to whatever angle the pipe held may require, 
thereby obviating loss of time in adjusting rest forlong 
pipes, or in having them jam in the jaws. It also ena- 
bles the operator to hold short pipes, couplings, thim- 
bles, &c., ina vertical, slanting or horizontal position. 

Vise clamps.—We also make a superior clamp, in 
malleable iron, for temporarily fastening our vises to 
table, bench, or rail of vessels, the latter being a great 
convenience to Engineers afloat, where shop facilities 
are necessarily very limited. 

Hau MANUFACTURING CoMPany, 
23 Dey Street, New York. 


BorLeER MaKERs’ SuPPLIEs.—Trade is quiet but the 


| outlook is good. Prices for Stove Tank iron 23c.; 


C.H. No. 1, 344¢.; C. No. 1, 3c.; best flange, 44/c.; best 
flange fire box, 5c.; Eureka flange, 6c.; Eureka fire box, 


: ' | Tc.; boiler rivets, 334c.; boiler tubes 40% discount from 
dress over the dies. Another style of chasers phia & Reading Company at Pottstown, Pa. | list. 
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FILERS TOOLS AND SPECIALTIES, 


CONSISTING OF 


PALENIED HOLDENS FOR 


Surface Filing, 
True Vise Filing, 


Stove Plate and 


Pattern 


Work Filing, also 


Bent Rittlers, 


Machinists’ Scrapers, 


File Brushes anp 
File Cards. 


IN CONNECTION WITH 


FILES AND RASPS OF EVERY DESCRIPTION, 


Manufactured only by the 


IN a2 GOeeOdaeOwN iia CO. 


PROVIDENCE, R. I. 





Norr.—Our ‘‘ Treatise on Files and Rasps” (price $1.50) will be furnished our cus- 


tomers free with first goods sent them. 





Patent Automatic Cut-Off Steam Engine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, 


NEWBURGH, N.Y. 


The Most Economical in the Use of* Fuel, 
The Simplest in Construction, and 
Altogether the Best Cut-Off Engine in Market. 


Compound 
Enpines 


For Oity Water 
Works; also for 
Manufacturin g 
purposes, etc. 


(highest duty 
guaranteed.) 





MARINE AND 
STATIONARY 
ENGINES. 





Bee sus 
ily diy 


Steam 
Boilers 


AND 


Tanks, 


LIGHT AND 
HEAVY FOR- 
GINGS, 
| SHAFTING, 
> PULLEYS 
HANGERS, 
MILL WORK, 
IRON AND 
BRASS 
CASTINGS, &. 


' A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 





HE BEST STEAM PUMP in AMERIC 
THE DEANE, 


MORE THAN 4,500 IN 





USE, JANUARY, 1879. 


Send for Reduced Price List. 


S5 Liberty Street, - 


New York. 





Founded by Matth ew Carey, 1785. 


WONDERFUL PUNCHING. 


A perfect revolution in punching is made 
by the use of 


I, L. KENNEDY’S 


Spiral Shearing Punch. 


IlALF the present required power is SAVED, 
and the Drill and revolving cutter for boilers 
and flue plates are almost entirely superseded. 

As this Punch does not mutilate or impair 
the strength of the iron, no Boiler, Bridge, or 
any iron work where SAFETY is important 
should be done with any other. 

It can be used in any punching machine, 
and licenses for that purpose can be purchased 
very reasonably by addressing the patentee, | 


D. L. KENNEDY, 
No. 10 Cortlandt St., New York. 


| 
| 
| 


| 


BAIRD’S 


BUY 


FOR PRACTICAL MEN, 


To our business of Industrial Pubbishers, we have 
added that of Industrial Booksellers and Importers 
and have now on hand a valuable stock of ENGLIsu 
AND AMERICAN PR CTICAL AND SCIENTIFIC Books, 
including the most recent issues from the E:.glish and 
American press. 

&@~ OuR NEW AND ENLARGED CATALOGUE OF 








| PRACTICAL AND SCIENTIFIC Books--96 pages, 8vo— 


sent free to any one who will furnish his address, 
&#~ Two NEw CaTALO@ugEs OF Books AND PAMPR- 
LETS ON SociaL SCIENCE, PoLiTicaL Economy, THE 
FINANCES, BANKING, POPULATION, PAUPERISM, 
POLITICAL BIOGRAPHY, AND KINDRED sUBJECTS, 
comprising a most extensive and valuable collection. 
Sent free upon application. 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
$10 Watnot STREET, Philadelphia. 






Hand-Shaping Machine, 


Manufactured by 


WORCESTER, MASS. 


This machine has a stroke 
, of six inches, anc may readily 
jam be adjusted to work of any 
a less distance. 

Length of Traverse, eight 
inches. Vertical adjustment 
= = of table, three inches. 
= Can be run by hand or 
power, 


Weight, 225 lbs. 
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H. T. BREWSTER, Manager. 


Manufacturer of the 


Berryman Patent Feed Water Heater and Purifier 


d great durability are required. 


AND ECONOMIC FEED PUMP. .- 


This Pump is designed for use where cheapness in first cost, economy 









[. B. DAVIS, Hartrorp, Conn. 


New York Office, 97 Liberty St. 


in running an 





Newell’s Patent Universal Grinder. 


IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 





This Grinder is offered to the public as a machine which has no equal for grinding 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 
and other articles of similar nature. It is unrivaled in the amount of work it will do in 
any given time and in the economy of power used. Itisa point of great merit that our mill 
delivers a perfectly GRANULATED article. In grinding grain the meal IS NOT 
HEATED, and consequently may be bagged at the delivery spout with no danger of 
fermentation, and without the loss of weight incidental to the product when heated in 
grinding. It is estimated that the usual shrinkage is sufficient to cover the entire expense 
of grinding by this mill. We have ground, bolted for fine feed, through 13 mesh, weighed 
and bagged up six thousand five hundred (6500) pounds of corn per hour 
with not more than 15-horse power. It is compact, portable and not expensive. A cordial 
invitation is extended to all parties to call and see the machine at work at the foot of 


West 19th Street, New York City. 
NEWELL & CHAPIN. 





Clark’s Patent Rubber Castor and Truck Wheel, 





Especially desirable in Hotels, Warehouses, Mills, &c., being noiseless in their action, and 
saving all wearing away of floors. 


Gano. F&F. CLARE, 


WINDSOR LOCKS, Conn. 


Send for Price List and Circular. 











“ALBANY. 


AMERICAN MACHINIST. 





STEAM 


TRAP. 





This Trap automatically drains the water of condensation from HEATING COILS, and returns the same 
to the Boiler, whether the Coils are above or below the water Jevel in Boiler, thus doing away with pumps and 


other mechanical devices for such purposes. Apply to 


Albany Steam Trap Co., 


ALBANY, N. Y. 





STEELINE. 


Used for refining and tempering all kinds of Stee 
Tools. Increases their durability at least five fold. 
Secures absolute safety from cracking. Adds greatly 
to the tensile strength of tools and steel. 
Send for,circular to 
BAUER & CoO., 


96 Greenwich Avenue, 


FRASSE & CO. 


62 Chatham St., New York, 





P.O. BOX 4627, 


Have the best assortment of sizes and threads in 


s 
Taps» Dies 
For Machine Screws of any house in this country. 


ALSO, 


A Full line of Machinists’ Tools & Supplies. 


PERFECTION CHUCK. 


Four Steel Jaws. Four 
inch turned shank to fit 
any lathe. It will take 

~— from smallest drill to a 
_— full 3-16. Warranted 
= fully. Price, $1.50. 


E JAMES D. FOOT, 


No.40 Broadway 
New York. 


Sent by mail on receipt of price. 





ALMOND 
DRILL 


CHUCK 


Made of Steel 
throughout, equal 

4 to doing any work 
my required of it— 
perfectly 
y true. Cost but $5. 


T.R. ALMOND 


04 Pearl Ot, 


BROOKLYN. 


(Cut shows Chuck 
full size.) 








15 Gold St, NEW YORK. 
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KENNEDY’S 


Concentrated Power 


Shearing : Panching Machines 


| No.2 Punches, 
bi] 
| ¥% in. hole in 


% in. iron, \ Price, $25. 


Larger sizes in proportion. 


These tools are portable, and easily worked by one 
man; handles are reversible, and can be adjusted to 
run by foot power. The Punching Machines are fur- 
nished with the patent SprraL Puncn, which does not 
mutilate the iron and requires less power. The Flange 
Punch, ‘*Screw Punch” and * Railroad Punch ’—for 
1% in. hole in railroad bar— are the most perfect tools 
in the market. 


For further particulars, address the manufacturers, 
Cc, H. DELAMATER & CO., 
New York. 


Salesroom, 10 Cortlandt Street. 








Facies Indicted an! Exaninol, | The Keystone Injector 


POWER MEASURED, 


W. H. ODELL, Practical Engineer, 


P, 0. BOX 274, YONKERS, N. Y. 


N. B.—The application 01 the “Indicator” to an | 


Engine (by an Expert) instantly detects any waste of 
power, or defect in the CONSTRUCTION or MAN- 
AGEMENT OF THE SAME, and often leads to a 
great saving of fuel. 


| 
| 
| 
| 





Che ape st and best known Boiler Feeder in the market. 

Its advantages over all others are its Simplicity. It is 

| not affected by over-heating. It has no Packing and 

| Stuffing Boxes. No extra fittings required for Lifting 
and non-Lafti ng Injectors. Manufactured by 


SB. TRACY, 
1510 & 1512 SPRING GARDEN ST., 


PHILADEPHIA, Pa, 
Send for Circular and say where you saw this. 
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M.fr.OBLIINIS' ss’ 


THE 


art Emery Wheel, 


Kk. A. GODDARD, 


Gen, Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


iimery Grinders. 


DEALER IN 





SUPPLIES. 


Warerooms,!76 FULTON STREET, NEW YORK. 





P, BLAISDELL & CO. 


Manufacturers of the 


BLAISDELL PATENT 


=A Drill Prose 


QUICK RETURN MOTION 


F RST-CLASS 


MACHIMSTS 


Een, TOOLS, 
62 JACKSON ST, 


WOoRCEKES 


i 


“TER, Mass. 


RICHARD DUDGEON, 


A Columbia Street. 
NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRAULIC JACKS, 
Punches, and 
Roller Tube 
Expanders, 


AND 


DIRECT ACTING 


Mean Hammers, 


Communications 
by letter will receive 
prompt attention. 

Jacks for Pressing on Car Wheels or 
Crank Pins made to order. 








PATENTS. 
HENRY E. ROEDER, 


304 Broadway, New York, 
ESTABLISHED 1852. 


Patents procured in the U.S. & Europe. 





NORTON’S 


Solid Emery Wheel. 


The Best Solid Wheel in use. Will not Glaze, Heat, 


nor smell, and wil run equally well, Wet or Dry. 
—-- 
z 
SATISFACTION GUARANTEED OR NO PAY. 
——- +e 


F. B. NORTON, Patentee and Manufacturer, 


No. 41 Water Street, Worcester, Mass. 





Established 1849. 


ron Planers 


A SPECIALTY. 


C. WHITCOMB & CO. 


Manufacturers, 


WORCESTER, Mass. 





Chica J un ‘ COMMETCE 


AND PRICE CURRENT. 
A Five-Column Quarto of 24 Pages, 


The Largest, Most Reliable, and Best 
Commercial Paper published 
in the West. 


ESTABLISHED FEBRUARY, 1863. 


No ices Merchant can afford to be 
without it. To them its Weekly Review of 
the Markets, alone, is worth much more than 
the cost of the paper. 

It enjoys the unlimited confidence of the 
manufacturing and jobbing interests of the 
Northwest. 


Its bona-fide circulation is greater than that 
of any other commercial paper in the West. 


It circulates in almost every town and vil- 
lage in the following States and Territories : 
ILLINOIS, MONTANA, 
IOWA. IDAHO. 
WISCONSIN. NEVADA. 
MICHIGAN. UTAH. 





| NEBRASEA. 


z= ORDERS SOLICITED. _z 


OHIO. TEXAS. 
INDIANA, NEW MEXICO, 
MISSOURI, OREGON. 
KANSAS. DAKOTAH. 
AREANSAS. WYOMING. 
MINNESOTA. COLORADO. 
WASHINGTON 
CALIFORNIA. 


In addition to these States, it has many subscribers 
in more Eastern and Southern States. 


_Asa Medium for Advertisers the JOUR- 
NAL stands unrivaled. 
Sample copies sent grituitously, upon application. 


Terms of Subscription, $3.00 per Year, 


PAYABLE IN ADVANCE, 
Address 


JOURNAL OF COMMERCE CO. 


70 State Street, Chicago. 
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Address P. 0. Box 2187. P I E R. be a) N ‘ C O Office 24 Broadway, N. Y. 
. 


Established 1790. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


Warehouse, 24 and 26 Broadway, and 77 and 79 New Street, 











PRICE LISTS FURNISHED ON APPLICATION. 


REVIEW . 
NEW YORK, JANUARY 15rn, 1879. 


The market is steady, with prices unchanged. Mills claim that they are receiving more inquiries for iron, and a somewhat more encouraging feeling exists 
generally. This we think, however, arises more from the return to specie payment than from increased consumption, and particularly as Pig Iron still remains so low 
and pressed for sale. We look for a better feeling and better trade this spring, but see no reason to anticipate any great rise in prices. 


PIERSON & CO., 24 BROADWAY. 





















Cia. 2. wD DT, | PRENTISS’ PATENT 


WIST. DRILL GRINDING MACHINE in. the World. Aivastatle Jam Otationary and Swivel Bottom Vise. 


Oo =] 


Manufacturer of the Best and Cheapest 


i 






COMBINING STRENGTH AND 


SIMPLICITY, & DURABILITY. 
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UIIA ond} dil ey} eXBUT 0} OS|S ‘Hul[[Iap 





Requires no skilled workman t 
run this machine. Either Crooked o 
drills ground quickly and 
ul AVBAAB v[quINdd you [TM YW OSs Huoays 
pues Joy [[l4p eyrJO dit do eHpe Huryjno 
ayu1 SPYBUI 0} AoydedoO OY} Se[qBuUe }]J 
‘puey Aq Op SISTUTYOBULI {Seq 94} SB odweys 
SUIBS 9} O1 S[[lap SpuIAH suTYyORBY SIUL 





>, all classes of Vise Work. 
+ 9 MANUFACTURED BY 
. 3 § ‘BAGLEY & SEWELL, General Machinists, Watertown, N.Y. 
Yj S sr : | FOR 
(te7Send for Prices and Testimonials. HALL MANUFACTURING CO. 





ST E : vw ‘a N Cl N ES Send for Circular. 23 DEY STREET, N.Y. 


| Bucket Plunger. 


e © A > Ste P a 
Vertical or Horizontal. | es \ A LL FY Mi A f H IN F 0 0 ea 
Combined, as in cut, 2 to 12 H. P., or on independent beds, ‘2 Hie P. | Me : 8 ie 


ia =) i bos upwards to 200 Hi. P. Plain or with Automatic Variable 











STEAM ENGINE = : , * so 

laiteerens Cut-off. Wecan refer to hundreds in use, of all sizes, giving perfect 
i : ; 

islet satisfaction. 


Steum Pump 


Manufacturers, 


Yacht Engines and Steel Boilers, Shafting, 
Pulleys, Hangers, &c, 


Send for pamphlet, stating where you saw this, to 


Fitchburg Steam Engine Co. — wrignes patent, HASTHAMPTON, MASSACHUSETTS. 


Fitehbury, Mass., Ue S. A, | 

















. BABCOCK & WILCOX, 
prov ronary steer f@ |Water-Tube Steam Boiler. 
L A THE D OG gis OVER 30,000 HORSE-POWER NOW IN USE. 

Agi, 2 Ay) =ADNIU 





ADAPTED FOR ALL PURPOSES. 








T In Secti E f 
Ss R Oo N CG E S 9 a ransportation. metly chenues Sam 
CHEAPEST ; Adapted to all ki 
9 7 Paced ere ‘of Fuel. — 


Steady Water-Line 
and Dry Steam. 





AND BEST 
Lathe Dog in the Market. 


SEND FOR PRICE LIST. 


All Joints made by 

Expanding Wrought 

Iron Tubes into 
Bored Holes. 





No Leaks from Un- 
equal Expansion. 





Rapid Steaming. 


Highest Attainable 
Economy. 


CENTENNIAL EXPOSITION MEDAL AWARDED THIS BOILER FOR HIGHEST ECONOMY AN 
EVERY DOC WARRANTED. EFFICIENCY ON TEST. — 


Illustrated circulars and other information desired promptly furnished. 
i sake = 
S. FAn.teie oath vO > BABCOCK & WILCOX, Engineers, 


200 MARKET ST., NEWARK, N. J | 80 COURTLANDT STREET, NEW YORK. 


Can be erected or re- 
paired by ordinary ~ 
mechanic, 
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FOR PERMITTING AIR AND WATER OF CONDENSATION TO ESCAPE 
FROM STEAM PIPES WI'rHoOUT LOSS OF STEAM. 


LOOSE COVER 





MACHINES, 


HAMMERS, STOVES, 


DRESSING 





STEAM 


RESSES, 
CYLINDERS, 








APPLICABLE ALSO FOR THE SAME PURPOSE 
TO HIGH AND LOW PRESSURE STEAM ENGINES, 


STEAM P 
DRYING 











STEAM WORMS, SUGAR PANS, COMBING MA- 
CHINES, WOOL DRYERS, TENTERING M ACHINES 


AND STEAM APPARATUS GENERALLY. 


For summary of advantages send for circular to 


THE ASHCROFT MF’G CO., 51 and 53 Sudbury and 8 and 10 Bowker Streets, Boston, U.S. A. 


E. H. ASHCROFT, President and Treasurer. CHARLES A. MOORE, General Manager, 
CHAS. E. ASHCROFT, Vice-President. MARTIN LUSCOMB, Clerk. 


ROPER’S 


Practical Hant-Docks for Enpiners 


STEPHEN ROPER, 
Mechanical Engineer. 


| Hand-Book of Land & Marine Engines, $8.50 
| Hand-Book of the Locomotive - : . 50 
| Hand-Book of Modern Steam Fire En- 


Webster's Unabridged. csticchiam oftéam Ragine 


| Cat ‘ 
| Use and Abuse of Steam Boiler . 2.00 


| _Th~ above books embrace all branches of Steam 
| Engineering—Stationary, Locomotive, Fire and Ma- 
|rine. Any of them will be sent by mail, free of post- 
| age, on receipt of publication price. To any one 
| ordering @ full set, a liberal discount will be made 
| and if on examination the purchaser does not consider 
them worth $50.00 the money will be refunded. 
{ntormation by letter, when asked for, will be 
cheerfully given to parties making inquiries about 
Scientific Books, Steam Engines, Boilers, Steam 
Pumps, Injectors, or any kind of Steam Machinery. 


Address, 





GET THE BEST. 


WEUSTgp STA 


ay DITION 
, CNA py 9 P00. 





3.50 
2.00 


3000 Engravings ; 1840 Pages Quarto. 


Published by G. & C. MERRIAM, Springfield, Mass. 


Warmly indorsed by 


Prescott, 

George P. Marsh, 
John G, Whittier, 
John G, Saxe, 
Daniel Webster, 
W. D. Howells, 
Horace Mann, 
William T. Harris, 


Bancroft, 

Motley, 

Fitz-Greene Halleck, 
N. P. Willis, 

Elihu Burritt, 

Rufus Choate, 
Smart, 

Ezra Abbot, 


STEPHEN ROPER, 
447 North Broad 8t., Philadelphia 


WANTED. 

We will pay 15 cents 
a copy for all clean copies of 
the AmericAN Macuinist for 
November, 1877, (Vol. I, 
No. 1;) also, the postage 
‘on papers and letters of in- 
formation, if mailed to this 
(office. Address 
AMERICAN MACHINIST, 
75 Fulton St., New York, 


HE HOLLOW SPINDLE LATHE.” 





More than fifty College Presidents, 





And the best American and European Scholars, 
Wer: is the Dictionary used in the Governmen 
Printing Office.” August, 1877. 


ade toes and definitions far in advance of those 
of any other Dictionary. 


est fa: ily help in training children to become in- 
telligent men and women. 


ale of Webster’s is QO times as great as the sale 
of any other series of Dictionaries. 


hirty thousand copies have been placed in as many 
public schools in the United States. 


ngravings,—contains 3000, nearly three times as 
many as any other Dictionary. 

ecommended by State Supts. of Schoolkin BS 
States,’and by &O Cellege Presidents. 


Is it not rightly claimed that WEBSTER is 


THE NATIONAL STANDARD? 





, With many improvements— 


an Trap 


ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


Fa ade = pl Nr = pt ——  - 


Machine & Railway Shop Equipments 


Shafts. Lathes, 


Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 

Bolt Cutters, 


Ete. 


Mill Gearing, 
Ete. 


Railway Turntables 


GIFFARD INJECTORS. 


NEW PATTERNS. 


and Pivot Bridges, 
SELLERS’ IMPROVEMENTS 


SIMPLE, EFFECTIVE, ¢ 


New York Office, 79 Liberty Street. 


D TURNING MACHINES. 


Special Pulley Turning Machinery, 
Engine Lathes, Iron Planers, 
Universal Radial Drilling Machines, 
Hydrostatic Presses, 

Car Axle Lathes and Wheel Borers, 


Manufacturers of General Iron Working Tools, Latest 
designs and patterns. Prices very reasonuble. 








NILES TOOL WORKS, 
HAMILTON, OHIO. 


BURBRIDGE’S TWEER. 


e The best ar- 


=— ticle for reg- 





JOHN W. HILL, 


Mechanical Enouneer, 


DRAWINGS, OPINION AND ADVICE ON 
STEAM AND HYDRAULIC 
MACHINERY. 


ulating forge 
fires ever in- 
vented. 
Manufactured 
and sold by 
WHITE & BURBRIDGE, 


MIDDLETOWN, CONN. 
; Also sold by H. Prentiss & Co., 14 Dey St., New York. 


} 
| 





“© EXPERT IN PATENT AND LAW CASES.” 


Tests and Reports made upon the performance of Steam 





Engines, Pumping Machinery, Boilers and 


Furnaces. 





11 Pike’s Opera House, Cincinnati.) , . 


JOHN ADT, | 


20, 22, 24 and 26 Artisan St., New Haven, Ct., U.S. 


Automatic Machines, 


For Straightening and Cutting Wire 
of all Sizes toany Length. 


Automatic Machines for cutting and forming wire | 
in various shapes. Send for circulars. 





[SCREW CUTTING 

ENGINE LATHES 

SEE FULL DESCRIFTION In OCTOBER NO. 
SEND FOR iLLusTRATED CATALOGUE 


|GOODNOW & WIGHTMAN 
176 WASHINGTON ST BOSTON MASS. 








PATTERN AND BRAND LETTERS. 


VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts., 
NEW YORK. 


Practical Publications for Machinists. 


Treatise on the Steam Engine Indicator... Price. .$1.00 | 
American Standard of Bolts and Nuts ee. 100) 
Lyman’s Lever Chart to 50 | 
Universal Screw Cutting Index and Rule for Com- 
pound Gearing 1 
Any of the above sent by mail, postage prepaid, 
receipt of price. 
Address E. LYMAN, C. E., New Haven, Conn. 


on 





E. E. GARVIN & CO. 


Manufacturers of 





‘Milling Machines, Drill Presses, 


Hand Lathes 
Tapping Ma~ 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters 


THE 


OFFICE, 


Library, |; 


FOR 
READING, 
Writing, 





he most convenient and profitable Lathe in 


The weights are heavy, the work very high clas 


Prices low. ; 
The cut shows a turret head for screw cutting, 


place of the tail stock. 
Made in two sizes, to swing 15 and 18 inches. 


This machine contains all the conveniences of 


the best New England tools 


making it t 
use. 


L, CLARKE & CO, 36 & 38 Oliver St., Boston. 


ers in Steam, Iron and Wood-Working Machinery. 


= 
te 


I 


z 


all shapes and 
sizes. Gear 
Cutting and 
Milling in all its 
branches. 


139-143 


CENTRE ST 
>. Cornell’s B’ld’g, 
NEW YORK. 


"Send for il- 
lustrated Cata- 
logue. 


OR 


DRAWING. 


srPTING ROOM, \*z= 


Academy. | 
PRICE, 


FROM 


5 $6 t0 $20 | 
Address M. P. HIGCINS, 
Superintendent of the Washburn Machine Shop. | 


Send for Circular. WORCESTER, Mass. | 
i 
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The Buckeye Automatic Cut-Off Engine. 





10 to 1000 H. P. 


Is offered in DIRECT 
COMPETITION with all 
other FIRST CLASS EN- 
GINES for guaranteed 


POWER, 


Economy and Regulation. 


Illustrated Treatise and Estimates 


on application. 


Buckeye Engine Co., 87 Liberty St., New Y ork, U.S.A. 
HILL, CLARKE & CO, 86 & 38 Oliver Street, Boston, New England Agents. 





WANTED. 


A COPY, BOUND OR IN PARTS, 
OF 
KNICHT’S 


‘Ameritas Mechanical Ditionasy,” 


MUST BE CHEAP. 
Address TOOL POST, 


Care Miller & Bailey, 
THIS OFFICE. 


JANUARY LIST, No. 2. 


Second-Hand and New 


Tools 
FOR SALE. 


‘The Tools in the following list are all of Wood, 
Light & Co.’s make, have been used, but are all in 
good order and will be sold low: 

Five Engine Lathes, 15 in. swing 6 ft. bed. 
Six Engine Lathes, 20 in. swing 73 ft bed. 
Five Engine Lathes, 20 in. swing 8 ft. bed, 

One Engine Lathe, 21 in swing 6 ft. bed. 

One Engine Lathe, 21 in. swing 16 ft. bed 

One Engine Lathe 24 in, swing 12 ft. bed. 

One Engine Lathe, 28 in. swing 12 ft. bed, 

Two Upright Drills, 27 in. swing, not geared. 

One Upright Drill 22 in. swing, not geared. 





| 


| 





THOMAS D. STETSON, 
SOLICITOR OF PATINTS, 


AND MECHANICAL EXPERT IN PATENT CASES, 
No. 23 MURRAY ST., New York. 
(House 950 Lexington ave., near 69th street) 


Respectfully offers professional assistance in Caveat- 
ing; Searching on Novelty; Securing Patents in this 
country; Contesting Interferences; Arguing Rejected 
Applications; Preparing Assignments and Licenses; 
Reissuing; Extending; Advising on Validity, Scope, 
Infringements ; Examining if clear of previous Pat- 
ents; Protecting Aisthetic Devices—Designs; Pro- 
tecting Commercial Devices—Trade Marks and 
Labels; Assisting in Contests on Patents and Trade 
Marks; Testifying in the Courts in Patent Proceed- 
ings; Securi:g Patents in foreign countries ; Counsel- 
ing at all stages on Exclusive Rights. 

He asks increased business on the following 
grounds; 

Special Adaptation, 
Mechanical Training, 
Successful Experience, Central Location, 
Personal Attention, Good Assistants. 

Mr. Stetson represented Messrs, Fairbanks in ex- 
tending the Railroad Track Scale patent, Sir William 
Thompson in patenting the Atlantic Telegraph Instru- 
ment, and Mr. Corliss in patenting the novelties in the 
Centennial Exhibition Engine. He will advise can- 
didly on any business undertaken. Will come person- 


Moderate Charges, 
Modern Facilities, 


| ally toyourshop if desired. Is at the U. S. Patent 


One Upright Drill, 32 in. swing, back geared and | 


self feed. 

One Planer, 24 in, x 23 in. x 4 ft. 

One Planer, 24 in. x 24 in, x 4 ft. 

Two Planers, 32 in. x 30 in. x 8 ft. 

One Planer, 32 in. x 30 in. x 10ft. 

One Planer, 37 in. x 37 in. x 10 ft, 

One Planer, 42 in. x 36'in, x 15 ft. 

One Planer, 72 in. x 66 iv. x 24 ft. 

One Saging Machine, 12 in. stroke. 

Four Bolt Cutters, various sizes. 

Two No. 2 Milling Machines. 

One horizontal Boring Lathe. 

The following are all new tools to be sold very low, 
and are all Wood, Light & Co.’s make. 

Two Engine Lathes, 13 in. swing, 5 ft. bed. 

One Engine Lathe, 13 in. swing, 6 ft. bed. 

Four Engine Lathes, 16 in. swing, 6 ft. bed. 

Two Engine Lathes, 16in. swing, 8 ft. bed. 

One Engine Lathe, 20 in. swing, 20 ft. bed. 

One Engine Lathe, 28 in. swing, 14 ft. bed. 

Three Planers, 24 in. x 24in x4 ft. 

Two Planers, 24 in. x 24 in. x 6 ft. 

One Planer, 36 in. x 36 in. x 12 ft. 

Two Shaping Machines 8 in. stroke. 

Three shaping Machines, 11 in. stroke. 

One Shaping Machine, 14 in. stroke. 

Two No. 1 Bolt cutters 

Seven No. 2 Bolt Cutters. 

One No. 1 Bolt Cutter with centers. 

Five No, 2 Bolt Cutters, with centers. 

One No, 1 Milling Machine. 

One Portable Engine, 6 in. cylinder. 

One No. 3 Stiles Geared Press. 

One No. 2 Fowler Press, 

One Hand Milling Machine. 

One **Pond” Index Milling Machine. 

Three Chase Patent Pipe Cutting Machines. 

Two Engine Lathes, 13 in swing, 6 ft. bed. Two 
Engine Lathes, 22 in. swing, 8 ft. bed. One Engine 
Lathe, 15 in. swing, 6 ft. bed. One Engine Lathe, 15 
in. swing, 7 ft. bed. Three Engine Lathes, 20 in. 
Swing, 8 ft. bed. Six Turning Lathes, 14 in. swing, 44 
ft. bed. ‘Lhree 4-spindle Drills. One 8 in. Shaper. 
One Gear Cutter, One new ‘ Hardaway ” Bolt Head- 
ing Machine, to head up to % in. bolts. One new 

Hardaway ” Bolt Heading Machine to head up to 14 
n. belts. A lot of Saw Tables and Wood Working 
Machinery. 

Please specify which of the above tools you want 
and we will forward all particulars. 

The above tools will be sold very low, and can be 


George Place Machmery Agency. 


121 Chambers and 103 Reade Sts., 
NEW YORK. 


Office every few weeks. 

Has special indexes and abstracts in many branches 
of the arts, accumulated as the results of former 
labors. Has a series of Directories for tracing wit- 


| nesses, and capacious storage room for models and 
| exhibits. 


Agent in England, Mr. W. Lloyd Wise, 22 Bucking- 


ham St., Adelphi, London, W. C. 


BINDERS 





FOR THE 


AMERICAN MACHINIST. 


Price $1.00 
by Mail. 


Qmp-|— 4 


= 


Weare now prepared to offer to our readers who 
wish to preserve files of the paper the 


Monitor Binder, 


shown in the above cut which we have selected as the 
best one offered to the public, The price for neat 
cloth covers, to hold 24 numbers (2 years), with the 
name American Machinist stamped on the 
front (outside), will be $1.00 each, mailed post paid 
in the United States and Canada, and 75 cents each 
delivered at our office, 75 Fulton Street. 


MILLER & BAILEY, 
Editors and Proprietors, 









Americal Machinist. 











Plates. 8vo., Cloth, $7.00. 


Giving Descriptions of the Modern Machinery employed. 


A PRACTICAL TREATISE ON 


CASTING and FOUNDING. 


By N. E. SPRETSON, Tllustrated by 82 


Descriptive Circulars free. 


E. & F. N. SPON, 


446 Broome Street, New York. 





Second-Hand Tools 


Two Brainard Milling Machineg, No. 2. 

One Brown & Sharp Universal Miller. Very Heavy. 
Three Lincoln Pattern Milling Machines. 

One Smith & Garvin No. 3. Miller. 

Two Profile Machines, : 
One each 2, 3 and 4 Spindle Drills. Pratt & Whitney. 
One 8 inch Slotter. Hewes & Phillips. 

One Sellers’ Bolt Cutter, Cuts to 144 in. ; 
One No. 2 Schlenker Bolt Cutter, new. % to 44 in. 
One No. 6 Wilder Punch and Shear, new. 

One No. 2 Wilder Punch Press, new. 

Six Sensitive Drills, from 1-64 in. up to % in. 

One Engine Lathe, 30 in. x 12 ft. 

One sd «94 in. x 24 ft., nearlynew. Pond. 


One he “ 20 in. x 10 ft., new. 

One ‘ce “ 18in. x8 ft., New Star Tool Co, 

One +6 bi 16in.x6 ft., nearly new. Ames, 

One di “© §-16in. x5 ft., good order. 

One af ‘¢ 15in. x5 ft. neariynew. Flather 

One si “  15in.x4 ft., goodorder, Fitch- 

burg. 

One 46 $6 13in. x4 ft., nearly new. Pratt & 
Whitney. 

One at as nearly new, ‘Taper 


i3in. x 4 ft., j 
Attach.,Pratt & Whitney 
New. 


Two Hand Lathes. Spencer. 





One Planer 38 in. x 7 ft. 
One ‘80 in. x 7 ft., new. “Stover. 
One “97 in. x 7 ft., nearly new. Whitcomb. 
| One “ 94in. x 6 ft., good order, Wood & Light, 
“ 94in, x 5 ft., goodorder. N. Y.S. E. Co, 


| 
| One 
| One Crank Planer, 24 in. stroke. 
| One Screw Machine, cheap. 

One large Foot Press. 
| One Shaping Machine, 5 in. stroke, W. C. & Co., new. 
|One “ Win. ‘ Hendey, new. 
|T'wo “. Sti, © " - 
| 28 in. x 60 in , Corliss Hor, Ey gine. 
| 32 in. x 72 1n., “ Beam Engine. 

18 in. x 42 in., Hewes & Phillips’ Hor. Engine. 

18 in. x 36in., Fishkill Landing Mach. Co, Engine. 

16 in. x 48 in., Double Valve Hor. Engine. 

16 in, x 42 in., Norwalk Hor. Engine. 
| 161n, x 42in., Greene Cut-off Hor. Engine. 


16 in. x 40 in., Ames Hor. Engine. 
| 14x 30 “ Adj. Cut-off Valve Engine, Whitehill & 
| Smith. 

10x24 ‘* Fishkill Landing Engine. 

10x24 ** Harris Corliss Valve Engine, new. 

‘Two 10 H, P. Baxter Engine. , 

One 6 ad 

One 4 “N.Y. Safety Power Co, Engine. 

One 40 sed ** Hor. Boiler, 


| One 25 Vertical Hor. Boiler 
| One No. 1 Root Blower. 


wo 





E. P. BULLARD, 


14 Dey Street, New York. 





'Worcester Boiler Works, 


MANUFACTURERS OF THE 


“victor” 


Pek ~ Water ea and Puriter, 


R 


HEATING AND PURIFYING WATER 
FOR STEAM BOILERS. 





(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS 
WORCESTER, MASS. 


a Writ. for prices and further information. 
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Manufacturers of GODDARD'S PATENT: RELI 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps, Dies, Reamers & Screw Plates. 

















New York Agency for Reynolds & Co.’s Machine Screws. _ Stub’s Pol. Steel Wire. 
Mild Tempered and Music Wire a Specialty. Headquarters for the Goddard 
Emery Wheel, Billings & Spencer Co.’s Goods, Burbidge’s 
Patent T weer Iron, the Victor Chuck and Micrometer 
Caliper, and Henry Whiton’s Chucks. 


No. 14 DEY STREET, - NEW YORK. 


——— 





THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U. S. A. 


MAKE SPECIALTIES OF 


Drop Mammers, 


PUNCHING PRESSES, 





aan 


HAND DRILLING MACHINES, RATCHET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF GEAR WHEELS, SCREW 
PLATES, HAND, MACHINE NUT AND PIPE TAPS, 

AND BOLT CUTTERS, 
in connection with their business of MACHINISTS’ TOOLS, GUN, SEWING MACHINE, 


and Special Machinery, &c. 
PRICE LISTS FURNISHED ON APPLICATION. 





NHWAR EK 


steel Works. 


BENJAMIN ATHA ¢§ CO. 


Manufacturers of 


CAST STEEL. 


We make grades of Steel specially adapted to the manuf:ecture 
of Lathe Tools, Chisels, Taps and Dies. 


NEWARK, 


ww EE 4W ST EC Fe Ss EB WG o 
BENJ. ATHA. J. ILLINGWORTH, 





REDUCTION IN PRICES OF 


Micrometer Calipers and Pocket Sheet Metal Gauges 


MADE BY THE 


BROWN & SHARPE MF’G CO., Providence, R. I. 










, 
4 


Brown & Sharpe Mfe. Co. 
Providence.R.I- 


a 


MICROMETER CALIPER for Machinists’ 
Price, $5.00. In Morocco Case, $5.50. 


For all sizes less than one inch diameter, this Caliper will be found a reliable and convenient substitute 
for the Venier Caliper, and will ow invaluable to tool makers, and to machinists engaged on small and fine 
work. Its accuracy and convenience for the purposes for which it is designed will be appreciated at once by 


those whose work requires such a tool. 
POCKET SHEET METAL GAUGE. 


Price, $5.00. 





Use. 


9 


In Morocco Case, $5.50. 





, a's | 
i 
ly 








This Gauge will measure the thickness of sheet metal 
or other material by thousandths of an inch up to three- 
tenths of an inch at any point ;within half an inch from 
the edge, and can be applicd as easily as the common 
gauge. It will also answer to measure the diameter of 
wire. Means of adjustment are provided in case of wear 
by continued use. 











(Full Size.) 


Brewn & Sharpe Mfr. Co. 
PrevidenseR. 








GOLD MEDAL AWARDED PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF ALL KINDS OF 


Presses, Dies and Special Machinery 


FOR WORKING SHEET METALS, Xe. 


FRUIT AND OTHER CAN TOOLS. 
167 to 173 Plymouth St., cor. Jay, Brooklyn, N. Y. 





Catalogues in English, French and German sent on application, in which 
prices are computed in Dollars, Pounds, Francs and Reichsmarks. 





THE BILLINGS & SPENCER CO. 
mane /p\ mane. 


HARTFORD, CONN., U. S. A. 
MANUFACTURERS OF 
al my 


Cuas. E. Bruuines, Pres’t and Sup’t. 


a; Secretary. 
L. H. Hout, Treasurer. slanelalaiaiaaataad ae 












» Pocket 
- Wrench. 


Plates and Dies. 


Billings’ 
Adjustable 


Billings’ Patent Screw 


(SS 
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HAREHOIRO CTU. 


Billings’ Adjustable Tap & Reamer Wrenches, 


WROUGHT IRON AND STEEL, DROP FORGED LATHE DOGS, SCREW DRIVERS, AND SOLID 
FORGED SEWING MACHINE SHUTTLES. Also, PACKER RATCHET DRILLS, BARWICK 
WRENCHES, &c., and all descriptions of 


STEEL AND IRON DROP FORGINGS 


For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. Send for illus 


trated Catalogue and Price List. 








PAWTUCKET.RI. ~ 


Manufacturerof TAPS AND DIES of every description. 


Also, for salelow, U I'TED STATES STANDARD GAUGES, from % to 3 inch. 





The Worcester Wire Co. 


MANUFACTURERS OF 


IRON AND STEEL WIRE 


OF EVERY DESCRIPTION. 


WORCESTER. MASS. 


Pond’s Tools, 


Engine Lathes, Planers, Drills, Ete. 
DAVID W. POND, 


Worcester, Mass.| 4 WILKINSON & CO 


184 Washington Street, 





t®~ Send for Catalogue. 





BOSTON. 


Makinste’ Handwae Danis, 





AND SMALL TOOLS. 


Catalogues sent free on application. 


CHROME STEEL, 


Warehouse, 98 William St., New York. 
Joun W. Quincy, Manager. 

This Cast Steel is unequaled for strength, durability, 
and uniformity. Please send foracircular tor evidence 
that it is the most economical to use and that it will do 
50 per cent. more work than any other, 








J. M. ALLEN, PRESIDENT. 
W. B. FRANKLIN, Vice-PRESIDENT. 
J. B. PIERCE, SECRETARY. 














ASS 








